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Description 

[0001] The present invention relates to anti-inflammatory compounds that act via inhibition of Monocyte Chemoat- 
tractant Protein-1 (MCP-1) and especially MCP-1 inhibitor compounds that contain an indole moiety. The invention 
5 further relates to processes for their preparation, to intermediates useful in their preparation, to their use as therapeutic 
agents and to pharmaceutical compositions containing them. 

[0002] MCP-1 is a member of the chemokine family of pro-inflammatory cytokines which mediate leukocyte chem- 
otaxis and activation. MCP-1 is a C-C chemokine which is one of the most potent and selective T-cell and monocyte 
chemoattractant and activating agents known. MCP-1 has been implicated in the pathophysiology of a large number 

10 of inflammatory diseases including rheumatoid arthritis, glomerular nephritides, lung fibrosis, restenosis (International 
Patent Application WO 94/091 28), alveolitis (Jones et at., 1992, J. Immunol., 149, 2147) and asthma. Other disease 
areas where MCP-1 is thought to play a part in their pathology are atherosclerosis (e.g. Koch et al., 1992, J. Clin. 
Invest, 90, 772 -779), psoriasis (Deleuran et al., 1996, J. Dermatological Science, 13,. 228-236), delayed-type hyper- 
sensitivity reactions of the skin, inflammatory bowel disease (Grimm et al., 1996, J. Leukocyte Biol, 59,. 804-812), 

15 multiple sclerosis and brain trauma (Berman et al, 1996, J. Immunol., 156,. 3017-3023). An MCP-1 inhibitor may also 
be useful to treat stroke, reperfusion injury, ischemia, myocardial infarction and transplant rejection. 
[0003] MCP-1 acts through the MCP-1 receptor (also known as the CCR2 receptor). MCP-2 and MCP-3 may also 
act, at least in part, through the MCP-1 receptor. Therefore in this specification, when reference is made to "inhibition 
or antagonism of MCP-1" or "MCP-1 mediated effects" this includes inhibition or antagonism of MCP-2 and/or MCP- 

20 3 mediated effects when MCP-2 and/or MCP-3 are acting through the MCP-1 receptor. 

[0004] Patent nos. US 005389650A, US 005290798A, EP 0535926A1, EP 0535923A1, US 005190968A, EP 
0535924A1, EP 0419049A1, US 5308850, EP 0535925A1 , WO 93/16069, WO 93/25546, US 005273980A and US 
5272145 disclose indole compounds as inhibitors of leukotriene biosynthesis with a benzyl moiety attached to the 
nitrogen of the indole ring. Similar compounds are also disclosed in WO 93/20078 (severe head injury), EP 0186367 

25 (antiallergy), EP 0275667 (inhibitors of leukotriene biosynthesis), US 4965369A (process patent) WO 94/14434 (an- 
tagonizing endothelin receptors), EP 0480659 A2 (treatment of hyperuricemia) and WO 96/03377A 1 (ailosteric effec- 
tors at muscarinic receptors). 

[0005] The present invention is based on the discovery of a class of compounds containing an indole moiety which 
have useful inhibitory activity against MCP-1 . 
30 [0006] Accordingly one aspect of the present invention provides the use of a compound of the formula (I) in the 
manufacture of a medicament for antagonising an MCP-1 mediated effect in a warm blooded animal, such as man; 



35 



40 




wherein: 

R 1 is independently selected from trifluoromethyl, C^alkyl, halo, hydroxy, C 1 . 4 alkoxy, C 1 . 4 alkanoyl, 
C 1 . 4 alkanoyloxy, carboxy, trifluoromethoxy, amino, cyano, C^alkylamino, di(C 1 . 4 alkyl)amino, C^alkanoylarnino, 
nitro, carbamoyl, C 1 . 4 alkoxycarbonyl, thiol, C 1 . 4 alkylsulphanyl, C M alkylsulphinyl, C^alkylsulphonyl, sulphona- 
mido, carbamoyl^ _ 4 alky I, A/-(C 1 . 4 alkyl)carbamoylC 1 . 4 a!kyl, W-{C l . 4 alkyl) 2 carbamoyl-C 1 ^alkyl I hydroxy^ _ 4 alkyl, 
C 1 . 4 alkoxyC 1 . 4 alkyl, morpholino, pyrrolidinyl, carboxyC M alkylamino, R 3 and -OR 3 (where R 3 is optionally substi- 
tuted aryl or an optionally substituted 5- or 6- membered heteroaryl ring); 

p is 0-4 and R 1 can have the same or different values when p is 2-4 with the proviso that no more than one R 1 can 
be chosen from the group amino, C^alkylamino, difC^alkylJamino, morpholino and pyrrolidinyl; 
T is of the formula 



2 
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-<CHR 4 ) m -, 



where R 4 is independently selected from hydrogen or _ 4 alky I and m = 1 -3 and R 4 can have different values when m 
is 2 or 3; 

X is C0 2 R 4 , S0 3 H, cyano, -S0 2 NHR 4 (where R 4 is as defined above), -S0 2 NHAr (where Ar is an optionally substituted 
phenyl or optionally substituted 5 or 6 membered heteroaryl ring), -CONHR 5 (where R 5 is H, cyano, Chalky I, OH, 
-S0 2 -C 1 . 4 alkyl, -S0 2 CF 3 , -S0 2 -phenyl, -(CHR 4 ) r -COOH, (where r is 1-3 and R 4 (as defined above) can take different 
values when r is 2-3)), or X is a group of formula (II) 



where the groups defined as R 4 may have different values within the definition of R 4 above; 

A is selected from phenyl, naphthyl, furyl, pyridyl and thienyl; 

R 2 is independently selected from trifluoromethyl, C 1 . 4 alkyl, halo, hydroxy, CF 3 0-, 

C^alkoxy, C^alkanoyl, C^alkanoyloxy, amino, cyano, C^alkylamino, (C w alkyl) 2 amino, C^alkanoylamino, nitro, 
carboxy, carbamoyl, C^alkoxycarbonyl, thiol, C^alkylsulphanyl, C 1 . 4 aikylsulphinyl, C^alkylsulphonyl, sulphonami- 
do, carbamoyl _ 4 alkyl, 

AA^^^IkylJcarbamoylC^^lkyl, AA(C 1 . 4 alkyl) 2 carbamoyl-C 1 ^alkyl, hydroxyC 1 . 4 alkyl, C 1 . 4 alkoxyC 1 . 4 alkyl or two R 2 
values together may form a divalent radical of the formula -OfCH^^O- attached to adjacent carbon atoms on ring A; 
q is 0-4 and R 2 can have the same or different values when q is 2-4; 

Z is hydrogen, fluoro, chloro, bromo, iodo, methyl, trifluoromethyl, hydroxymethyl, acetyl, carboxyC 3 _ 6 cycloalkyl or 
-(CHR 4 ) r -NR 6 R 7 (where r is 0-2, R 6 and R 7 are independently selected from H and C 1 . 4 alkyl or R 6 and R 7 together 
with the nitrogen to which they are attached form a 5 or 6 membered non-aromatic ring optionally containing one further 
heteroatom selected from O, N or S); 

or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof. 

[0007] A further aspect of the present invention provides the use of a compound of the formula (I) in the manufacture 
of a medicament for antagonising an MCP- 1 mediated effect in a warm blooded animal, such as man wherein R 1 is 
independently selected from trifluoromethyl, C^alkyl, halo, hydroxy, C M alkoxy, C 1 . 4 alkanoyl, C^alkanoyloxy, amino, 
cyano, C^alkylamino, dHC^alkylJamino, C^^lkanoylamino, nitro, carbamoyl, C^alkoxycarbonyl, thiol, 
C^alkylsulphanyl, C M a1kylsulphinyl, C^alkylsulphonyl, sulphonamido, carbamoyl^ _ 4 alkyl, A/-(C 1 . 4 alkyl) 
carbamoylC 1 . 4 alkyl, 

A/-(C 1 . 4 alkyl) 2 carbamoyl-C 1 . 4 alkyl, hydroxyC 1 . 4 alkyl, C^alkoxyC^alkyl, morpholino, pyrrolidinyl, 
carboxyC 1 . 4 alkylamino, R 3 and -OR 3 (where R 3 is optionally substituted phenyl or an optionally substituted 5- or 6- 
membered heteroaryl ring); 

p is 0-4 and R 1 can have the same or different values when p is 2-4 with the proviso that no more than one R 1 can be 
chosen from the group amino, C^alkylamino, di(C 1 . 4 alkyl)amino, morpholino and pyrrolidinyl; 2 is hydrogen, fluoro, 
chloro, bromo, iodo, methyl, trifluoromethyl, hydroxymethyl, carboxyC 3 . 6 cycloalkyl or -(CHR 4 ) r -NR 6 R 7 (where r is 0-2, 




(id 



or X represents a group of formula (III) 



R 4 




(HI) 
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R 6 and R 7 are independently selected from H and C 1 . 4 alkyl or R 6 and R 7 together with the nitrogen to which they are 
attached form a 5 or 6 membered non-aromatic ring optionally containing one further heteroatom selected from O, N 
or S); and X, T, A, R 2 and q have any of the values defined above; or a pharmaceutical^ acceptable salt or an in vivo 
hydrolysable ester thereof. 

[0008] In this specification the term 'alkyl' includes straight chained, branched structures and ring systems. For ex- 
ample, "C^alkyl" includes propyl, isopropyl, f-butyl and cyclopropane. However, references to individual alkyl groups 
such as 'propyl' are specific for the straight chained version only, references to individual branched chain alkyl groups 
such as 'isopropyl' are specific for the branched chain version only and references'to the cyclo groups such as cyclo- 
propane are specific to the cyclic groups only. A similar convention applies to other radicals, for example 
"hydroxy^ . 4 alkyl" includes 1 -hydroxyethyl and 2-hydroxyethyl. The term "halo" refers to fluoro, chloro, bromo and iodo. 
[0009] Suitable optional substituents for aryl and heteroaryl are any of the values defined for R 1 and R 2 above. "Aryl" 
means phenyl or naphthyl, preferably phenyl. "Heteroaryl" means an aromatic mono- or bicyclic- 5-10 membered ring 
with up to three or five ring heteroatoms (in mono and bicyclic rings respectively) selected from nitrogen, oxygen and 
sulphur. Examples of "heteroaryl" include thienyl, pyrrolyl, furanyl, imidazolyl, thiazolyL pyrimidinyl, pyridinyl, indolyl, 
benzimidazolyl, benzthiazolyl, quinolyl and isoquinolinyl. 

[0010] An example of "C 1 . 4 alkanoyloxy" is acetoxy. Examples of "C^alkoxycarbonyl" include methoxycarbonyl, 
ethoxycarbonyl, n- and f-butoxycarbonyl. Examples of "C^alkoxy" include methoxy, ethoxy and propoxy. Examples 
of "C 1 . 4 alkanoylamino" include formamido, acetamido and propionylamino. Examples of "C^aikylsulphanyl" include 
methylthio and ethylthio. Examples of "C^alkylsulphinyl" include methylsulphinyl and ethylsulphinyl. Examples of 
"C^alkylsulphonyl" include methylsulphonyl and ethylsulphonyl. Examples of "C^alkanoyl" include propanoyl and 
ethanoyl. Examples of "C^alkylamino" include methylamino and ethylamino. Examples of "dKC^alkylJamino" include 
di-A/-methylamino, di-(/V-ethyl)amino and A/-ethyl-A/-methyiamino. Examples of "C l . 4 alkoxyC 1 . 4 alkyl" methoxymethyl 
and propoxyethyl. Examples of "carbamoyl^ _ 4 alkyl" are methylcarboxamide and ethylcarboxamide. Examples of 
"carboxyC 3 . 6 cycloalkyl" are 2-carboxycyclopropyl and 3-carboxycyclopentyl. Examples of "A/-(C 1 . 4 alkyl) 
carbamoyl^ _ 4 alkyl" are methylaminocarbonylethyl and ethylaminocarbonylpropyl. Examples of 
"N-fC^alkyl^carbamoyl-C^alky!" are dimethylaminocarbonylethyl and methylethylaminocarbonylpropyl. Examples 
of "carboxyC 1 . 4 alkylamino" are carboxy methyl and carboxy propyl. 

[0011] A particular group of values for R 1 includes, for example, trifluoromethyl, (1-4C)alkyl, halogeno, hydroxy, 
(1-4C)alkoxy, (1-4C)alkanoyl, carboxy, trifluoromethoxy, amino, (1-4C)alkanoylamino, nitro, (1-4C)alkylsulphonyl, 
carboxyC^alkylamino, acetyl, phenoxy, phenyl optionally bearing a dimethylamino, trifluoromethyl, fluoro, chloro, 
methoxy, methyl or amino group, naphthyl, thien-2-yl, 5-halogenothien-2-yl, thien-3-yl and pyridyl. 
[0012] A particular value for p is 0, 1 or 2. 

[0013] A particular group of values for Z includes, for example, hydrogen, fluoro, chloro, bromo, iodo, methyl, trif- 
luoromethyl, hydroxymethyl, 2-carboxycyclopropyl, amino and acetyl. 

[0014] A particular group of values for X includes, for example, carboxy, (1-4C)alkoxycarbonyl, cyano, -CONHR 5 
wherein R 5 is -S0 2 CF 3 , -S0 2 -C 1 . 4 alkyl or -S0 2 -phenyl. 

[0015] A particular group of values for R 2 includes, for example, trifluoromethyl, (1-4C)alkyl, halogeno, trifluorometh- 
oxy, (1-4C)alkoxy and nitro. 

[0016] Preferred values for R 1 , p, Z, X, T, A R 2 and q are as follows. 

[0017] Preferred values for R 1 are C 1 . 4 alkoxy, halo, nitro, amino, phenoxy or trifluoromethyl, more preferably chloro 
and/or C 1 . 4 alkoxy. Another preferred value for R 1 includes, for example, carboxymethylamino. Where R 1 is halo, fluoro, 
chloro or bromo are preferred. Where R 1 is C 1 _ 4 alkoxy, methoxy or ethoxy are preferred, particu larly methoxy. Preferably 
position 7 is unsubstituted, and preferably there is no more than one C^alkoxy group. 
[0018] Preferably p is 1 or 2. 

[0019] Preferred combinations of p and R 1 are as follows. 

[0020] When p=1 then R 1 is preferably 4-methoxy, 4-phenyl, 4-amino, 5-chloro, 5-methoxy, 5-nitro, 5-bromo, 5-phe- 
noxy, 5-fluoro, 5-amino, 6-fiuoro, 6-trifluoromethyl, 6-nitro or 6-chloro more preferably 4-amino, 5-amino, 5-chloro or 
6-chloro. 

[0021] T is preferably -CH 2 -. 

[0022] Preferably X is carboxy or -CONHR 5 (where R 5 is defined above). Preferably R 5 is -S0 2 CF 3 . Most preferably 
X is carboxy. 

[0023] Preferably A is phenyl, naphthyl, furyl and thienyl especially phenyl or thienyl. When A is thienyl it is preferably 
thien-2-yl. Most preferably A is phenyl. 

[0024] R 2 is preferably chloro, bromo, methyl, methoxy, nitro, trifluoromethyl or trifluoromethoxy. Another preferred 

value for R 2 includes, for example, fluoro. 

[0025] q is preferably 1 or 2, especially 2. 

[0026] Preferred combinations of A, R 2 and q are as follows. 

[0027] When A is phenyl, and q is 1 , then R 2 is preferably chloro especially 3-chloro or 4-chloro. Another preferred 
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value for R 2 includes, for example, 3-fluoro, 4-fluoro or 3-trifluoromethyl. 

[0028] When A is phenyl, and q is 2, then R 2 is preferably chloro, especially 3,4-dichloro. Another preferred value 
for R 2 includes, for example, fluoro, especially 3,4-difluoro. 

[0029] When A is phenyl then the positions ortho to T are preferably unsubstituted. 
[0030] When A is thien-2-yl then preferably R 2 is chloro, especially 5-chloro. 
[0031] Preferably Z is hydrogen, bromo or methyl, especially hydrogen. 

[0032] A preferred class of compounds within formula (/) for use in the present invention is that of formula (/): 



w 



15 



20 




wherein; 

25 Re i S methoxy, fluoro, chloro, bromo, nitro, amino, phenoxy, trifluoromethyl, carboxy or hydroxy; 

x is 1 or 2 with the proviso that there is at most one methoxy group; 
X' is carboxy, -CONHS0 2 CF 3 , -CONHEt or -CONHMe; 
A' is phenyl orthienyl; 

R f is chloro, bromo, methyl, methoxy, nitro, trifluoromethyl or trifluoromethoxy; y is 1 or 2; 
30 T is hydrogen, methyl bromo or carboxycyclopropyl; 

or a pharmaceutical^ acceptable salt or in vivo hydrolysable ester thereof. 

R e is particularly methoxy, fluoro, chloro, bromo, nitro, amino, phenoxy or trifluoromethyl. 

[0033] Preferably R e is chloro, amino, fluoro, nitro or methoxy. Preferably position 7 is unsubstituted. 

35 [0034] Preferred combinations of x and R e are as follows. 

[0035] When x=1 then R e is preferably chloro, amino, fluoro, nitro or methoxy especially. 4-methoxy, 4-amino, 5-chlo- 
ro, 5-methoxy, 5-nitro, 5-bromo, 5-fluoro, 5-amino, 6-fluoro, 6-nitro or 6-chloro and especially 4-methoxy or 4-amino. 

[0036] When x=4 then R e is preferably F. 

[0037] Z' is preferably hydrogen. 

40 [0038] X' is preferably carboxy. 

[0039] A' is preferably phenyl. Where A' is thienyl it is preferably thien-2-yl. 

[0040] Preferred combinations of A', R f and y are as follows. 

[0041] When A' is phenyl, and y is 1 , then R f is preferably chloro especially 3-chlorophenyl or 4-chlorophenyl. 

[0042] When A' is phenyl, and y is 2, then R f is preferably chloro, especially 3,4-dichlorophenyl. 

45 [0043] When A' is phenyl then the positions ortho to the CH 2 moiety linked to the indole ring are preferably hydrogen. 

[0044] When A' is thien-2-yl then preferably R f is chloro especially 5-chloro. 

[0045] A further aspect of the present invention is a novel compound of the formula (I) or (I') as defined above. 

[0046] Accordingly a further aspect of the present invention provides a novel compound of the formula (A): 

50 



55 
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(A) 

which is an inhibitor of monocyte chemoattractant protein-1 and wherein: 

R a is 4-methoxy, 4-phenyl, 4-amino, 4-thien-2-yl, 5-chloro, 5-methoxy, 5-nitro, 5-bromo, 5-phenoxy, 5-fluoro, 5-car- 
boxymethylamino, 5-amino, 6-fluoro, 6-trifluoro methyl, 6-nitro or 6-chloro; 
c is 0, 1 or 2 provided that there is no more than one methoxy group; 
W is hydrogen, bromo, methyl or /ranscyclopropyl-2-carboxylic acid; 
G is phenyl or thien-2-yl; 

[0047] When G is phenyl R b is 3-chloro s 3-trifluoromethyl, 3-nitro, 3-methoxy, 4-trifluoromethyl, 4-trifluoromethoxy or 
4-chloro; 

[0048] When G is thien-2-yl R b is 5-chloro; 
d is 1 or 2; 

or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof. 
[0049] Preferred values for R a , c, G, R b , W, A and d are as follows. 

[0050] Preferred values for R a are 4-methoxy, 4-amino, 5-fluoro, 5-chloro, 6-chloro or 5-methoxy more preferably 
4-amino or 5-fluoro. 

[0051] Preferably c is 0 or 1 more preferably 1 . 

[0052] Preferred combinations of c and Ra are as follows. 

[0053] When c=1 then R a is preferably 4-amino, 4-thien-2-yl, 4-methoxy, 5-chloro, 5-fluoro, 5-amino, 6-fluoro or 
6-chloro, but 4-amino, 4-thien-2-yl and 5-fluoro are most preferred. 
[0054] W is preferably bromo or hydrogen, especially hydrogen. 
[0055] Preferably G is phenyl. 
[0056] Preferably d is 2. 

[0057] When G is phenyl preferably R b is 3-chloro, 3-trifluoromethyl or 4-chloro. 
[0058] Preferred combinations of G, d and R b are as follows. 

[0059] When G is phenyl and d is 1, then G taken together with R b is preferably 3-chlorophenyl, 4-chlorophenyl, 
3-iodophenyl, 4-iodophenyl or 3-trifluoromethylphenyl, and especially 3-chlorophenyl, 4-chlorophenyl or 3-trifluor- 
omethylphenyl. 

[0060] When G is phenyl and d is 2 then G taken together with R b is preferably 3,4-dichlorophenyl or 3,4-difluoroph- 
enyl, especially 3,4-dichlorophenyl. 

[0061] A further aspect of the present invention provides a novel compound of the formula (B) 



6 
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wherein X 2 is carboxy, -CONHS0 2 CH 3 or -CONHS0 2 -phenyl; Z 2 has any of the meanings, including particular 
and preferred values, for Z or Z' defined herein; R w and R x are independently halogeno; Rv is independently selected 
from any of the meanings, including particular and preferred values, for R 1 or R e defined herein; and t is 1 or 2; or a 
pharmaceutical^ acceptable salt thereof. Within this group of compounds, those in which R w and R x are both fluoro 
or both chloro are particularly preferred, and especially those in which R w and R x are both chloro. Compounds in which 
X 2 is carboxy are also particularly preferred. 

[0062] Compounds of formulas (I), (I'), (A) and/or (B) which are of particular interest include, for example, the specific 
embodiments set out hereinafter in the accompanying examples, especially Examples 3 and 3.01 to 3.111 inclusive, 
and these compounds and/or the use of these compounds are provided as a further feature of the invention . Of these, 
preferred compounds include the compounds described in Examples 3, 3.01, 3.02, 3.03, 3.04, 3.08, 3.10, 3.11 , 3.12, 
3.13, 3.14, 3.16, 3.17, 3.18, 3.19, 3.20, 3.21 , 3.22, 3.24, 3.25, 3.27, 3.28, 3.29, 3.30, 3.32, 3.33, 3.34, 3.35, 3.43, 3.44, 
3.45, 3.46, 3.47, 3.48, 3.49, 3.50, 3.51 , 3.52, 3.54, 3.55, 3.57, 3.58, 3.59, 3.60, 3.61 , 3.62, 3.63, 3.64, 3.65, 3.66, 3.67, 
3.68, 3.69, 3.70, 3.71 , 3.72, 3.73, 3.75, 3.76, 3.77, 3.78, 3.79, 3.80, 3.81 , 3.82, 3.83, 3.85, 3.86, 3.87, 3.88, 3.89, 3.90, 
3.91, 3.92, 3.93, 3.94, 3.95, 3.97, 3.98, 3.99, 3.100, 3.101, 3.102, 3.103, 3.104, 3.105, 3.106, 3.107, 3.108, 3.109, 
3.110 and 3.111, or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof. Of these, paticularly 
preferred compounds include the compounds described in Examples 3.02, 3.03, 3.11, 3.12, 3.14, 3.22, 3.30, 3.46, 
3.54, 3.58, 3.59, 3.60, 3.61, 3.68, 3.69, 3.73, 3.82, 3.83, 3.86, 3.88, 3.90, 3.92, 3.93, 3.94, 3.100, 3.105, 3.106, 3.107, 
3.108, 3.109 and 3.111 , or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof. 
[0063] Suitable pharmaceutical^ acceptable salts include acid addition salts such as methanesulfonate, fumarate, 
hydrochloride, hydrobromide, citrate, maleate and salts formed with phosphoric and sulphuric acid. In another aspect 
suitable salts are base salts such as an alkali metal salt for example sodium, an alkaline earth metal salt for example 
calcium or magnesium, an organic amine salt for example triethylamine, morpholine, A/-methylpiperidine, A/-ethylpipe- 
ridine, procaine, dibenzylamine, A/,A/-dibenzylethylamine or amino acids for example lysine. There may be more than 
one cation or anion depending on the number of charged functions and the valency of the cations or anions. A preferred 
pharmaceutical^ acceptable salt is a sodium salt. 

[0064] Some compounds of formula (I) may possess chiral centres. It is to be understood that the invention encom- 
passes all such optical isomers and diasteroisomers of compounds of formula (I). 

[0065] The invention further relates to all tautomeric forms of the compounds of formula (A), (B) or formula (I). 
[0066] It is also to be understood that certain compounds of formula (A), formula (B) or formula (I) can exist in solvated 
as well as unsolvated forms such as, for example, hydrated forms. It is to be understood that the invention encompasses 
all such solvated forms. 

[0067] An in vivo hydrolysable ester of a compound of formula (A) or formula (I) containing carboxy or hydroxy group 
is, for example, a pharmaceutical^ acceptable ester which is hydrolysed in the human or animal body to produce the 
parent acid or alcohol. 

[0068] Suitable pharmaceutical^ acceptable esters for carboxy include C^alkoxymethyl esters for example meth- 
oxymethyl, C^ealkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters, C 3 . 8 cycloalkoxy- 
carbonyloxyC^galkyl esters for example 1 -cyclohexylcarbonyloxyethyl; 1 ,3-dioxolen-2-onylmethyl esters for example 
5-methyl-1,3-dioxolen-2-onylmethyl; and C^ealkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl 
and may be formed at any carboxy group in the compounds of this invention. 

[0069] An in vivo hydrolysable ester of a compound of formula (A) or formula (I) containing a hydroxy group includes 
inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and related compounds which as a result of the 
in vivo hydrolysis of the ester breakdown to give the parent hydroxy group. Examples of a-acyloxyalkyl ethers include 
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acetoxymethoxy and 2,2-dimethylpropionyloxymethoxy. A selection of in vivo hydrolysable ester forming groups for 
hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl, aikoxycarbonyl (to give 
alkyl carbonate esters), dialkylcarbamoyl and A/-(dialkylaminoethyl)-A/-alkylcarbamoyl (to give carbamates), dialkylami- 
noacetyl and carboxyacetyl. 

[0070] Another aspect of the present invention provides a process for preparing a compound of formula (A) or a 
pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof which process comprises of: 

a) reacting compounds of formula (IV): 




(IV) 

where E is carboxy protected in the form of an ester and other groups are as defined in formula (A) with a compound 
of formula (V): 




(V) 

where L is a leaving group and other groups are as defined in formula (A) to give a compound of formula (VI): 




(VI) 

where E is carboxy protected as an ester. 

b) optionally interconverting a compound of formula (VI) to give another compound of formula (VI), wherein any 
functional groups are protected if necessary and optionally: 

i) removing any protecting groups; 

ii) optionally forming a pharmaceutical^ acceptable salt or in vivo hydrolysable ester. 

[0071] Compounds of formula (VI) may be intercon verted for example as described herein or by known processes 
such as functional group modification or aromatic substitution. 

[0072] Preferred values for L are chloro and bromo. Preferred values for E are -C0 2 Et and -C0 2 Me. 

[0073] Compounds of formula (IV) and (V) may be reacted together in an inert solvent and a base such as N,N~ 

dimethyiformamide/sodium hydride or dichloromethane/sodium hydroxide (optionally in the presence of a phase trans- 
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fer catalyst such as tetra-n-butylammonium hydrogensulphate) for 1 -6 hours preferably 1 -3 hours, at a temperature of 
15-30°C, preferably 20-25°C to give a compound of formula (VI). 

[0074] Compounds of formula (IV) are commercially available, made by modification using known processes of com- 
mercially available compounds of formula (IV), or they are prepared by: 

a) Reacting a compound of formula (VII): 



10 




15 HO 

(VII) 

20 

where R 1 and p are as defined in formula (A), with a compound of formula (VIII) 

o 

30 (vm) 

where R 8 is C^alkyl. 

Compounds of formula (VII) and (VIII) are reacted together under Reissert reaction conditions such as in an 
35 inert solvent (such as tetrahydrofuran), in the presence of a base (such as potassium ethoxide), at a temperature 

range of 1 5-30°C preferably 20-25 °C, for 1 0-20 hours preferably 15-17 hours. The resulting compound is isolated 
and dissolved in an alcohol such as ethanol and an organic acid (such as acetic acid) and a transition metal catalyst 
(such as 1 0% Pd/C) and cyclohexene is added. The mixture is heated at a temperature of 60-1 20°C preferably at 
70-90°C for 1 5-25 hours preferably 16-20 hours to give a compound of formula (IV); or 
40 b) Reacting a compound of formula (IX): 



45 




H 



(IX) 

where R 1 and p are as defined for formula (A), with a compound of formula (X): 
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5 




(X) 



10 



where R 9 is Chalky I. 

[0075] Compounds of formula (IX) and (X) are reacted together under Fischer conditions such as with an organic 
acid (such as acetic acid), in an alcohol (such as ethanol), at a temperature of 60-90°C, preferably 75-85°C, for 1-5 
'5 hours, preferably 1-3 hours. The resulting compound is mixed with a strong acid (such as polyphosphoric acid) and 
heated at 90-1 50°C preferably 100-120°C, for 0.5-4 hours, preferably 0.5-2 hours to give a compound of formula (IV) 
in which W is hydrogen. Then, if desired, W can be optionally converted into another value of W as defined In formula 
(A) using techniques known in the art such as those described below. 

[0076] Compounds of formula (V), (VII), (VIII), (IX) and (X) are known or commercially available or are prepared by 
20 processes known in the art by standard manipulation of commercially available or known materials. 
[0077] R 8 and R 9 are C r4 alkyl. Preferably R 8 and R 9 are methyl or ethyl. 

[0078] It will be appreciated that analogous procedures to those described above may be used to prepare compounds 
of the formula (I), (I') and (B). 

[0079] It will also be appreciated that certain of the various optional substituents in the compounds of formula (A), 
25 (B), (I) and (I') may be introduced by standard aromatic substitution reactions or generated by conventional functional 
group modifications either prior to or immediately following the processes mentioned above, and as such are included 
in the process aspect of the invention. Such reactions and modifications include, for example, introduction of a sub- 
stituent by means of an aromatic substitution reaction, reduction of substituents, alkylation of substituents and oxidation 
of substituents. The reagents and reaction conditions for such procedures are well known in the chemical art. Particular 
30 examples of aromatic substitution reactions include the introduction of a nitro group using concentrated nitric acid, the 
introduction of an acyl group using, for example, an acylhalide and Lewis acid (such as aluminium trichloride) under 
Friedel Crafts conditions; the introduction of an alkyl group using an alkyl halide and Lewis acid (such as aluminium 
trichloride) under Friedel Crafts conditions; and the introduction of a halogeno group. Particular examples of modifica- 
tions include the reduction of a nitro group to an amino group by for example, catalytic hydrogenation with a nickel 
35 catalyst or treatment with iron in the presence of hydrochloric acid with heating; oxidation of alkylthio to alkylsulphinyl 
or alkylsulphonyl. Specific examples of the substitution and modification reactions prior to or immediately following the 
processes mentioned above are illustrated, but not limited by, the following examples in which variable groups are as 
defined for formula (A) unless otherwise stated. 

40 1 ) Modification of R a . 



a) For R a = Ar (phenyl or thienyl): compounds of formula (XI) 



45 




50 



H 



M 



(XI) 



55 



where E is carboxy protected as an ester and M is H, a nitrogen protecting group or the group 
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and R a is Br are coupled with compounds of formula (XII) 



Ar— B: 



(XII) 

15 

to give compounds of formula (XI) where R a = Ar. It will be appreciated that an analogous procedure may be 
used to prepare compounds of formula (I) in which R 1 is optionally substituted phenyl or optionally substituted 
5 or 6 membered heteroaryl ring. Suitable reaction conditions are set out below. 

Compounds of formula (XI) where R a = Br and (XII) are reacted together in the presence of a transition 
20 metal catalyst (for example tetrakis(triphenylphosphine)palladium(0)), in an inert solvent (such as toluene) 

and an alcohol (such as ethanol), with an aqueous base (such as potassium carbonate), preferably in an inert 
atmosphere, at a temperature of 60-1 00°C preferably 75-85°C for 14-20 hours preferably 15-17 hours, 
b) For R a = NH 2 ; compounds of formula (XI) where R a = N0 2 are reduced under standard conditions to give 
a compound of formula (XI) where R a = NH 2 . Suitable reaction conditions are set out below. 

25 

Compounds of formula (XI) where R a = N0 2 are reacted with a reducing agent (such as sodium borohydride) 
and stannous chloride dihydrate in an alcohol (such as ethanol) at a temperature of 30-80°C preferably 50-70°C 
for 2-10 hours preferably 4-6 hours. 

2) Hydrolysing a compound of formula (VI) as defined above to give a compound of formula (XIII): 

30 



35 



40 




(xm) 



Suitable reaction conditions are set out below. 

45 

i) The general case where X a is carboxy protected as an ester - in an inert solvent (such as tetrahydrofuran) 
and an alcohol (such as methanol), in the presence of a base (for example sodium hydroxide), at a temperature 
range of 1 0-50°C preferably 20-30°C for 1-25 hours preferably 1 5-20 hours followed by the addition of water 
and an acid (such as acetic acid). 
50 ii) Specifically where X a is -C0 2 Me - with a salt (such as lithium iodide), in an organic base (such as pyridine), 

at a temperature range of 100-125°C especially 115-120°C for 3-10 hours preferably 5-7 hours followed by 
the addition of aqueous acid (for example 2M hydrochloric acid). 



3) Modification of W. 

55 



a) For W = Br: compounds of formula (XI) where W = hydrogen may be brominated under standard conditions 
to give a compound of formula (XI) where W = Br. Suitable reaction conditions are set out below. 
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[0080] Compounds of formula (XI) where W = bromine may be prepared by reacting a compound of formula (XI) 
where W = hydrogen in an inert solvent (such as /V,/V-dimethylformamide) with bromine for 5-55 minutes particularly 
25-35 minutes at 10-30°C, preferably 20-25°C. 

[0081 ] The reader is also directed to patent nos. US 005389650A, US 005290798A, EP 0535926A1 , EP 0535923A1 , 
US 005190968A, EP 0535924A1, EP 0419049A1, US 5308850, EP 0535925A1 , WO 93/16069, WO 93/25546, US 
005273980A and US 5272145, WO 93/20078, EP 0186367, EP 0275667, US 4965369A (process patent) WO 
94/14434, EP 0480659 A2 and WO 96/03377A for synthetic details of benzyl indole compounds. 
[0082] It will also be appreciated that in some of the reactions mentioned herein it may be necessary/desirable to 
protect any sensitive groups in the compounds. The instances where protection is necessary or desirable and suitable 
methods for protection are known to those skilled in the art. Thus, if reactants Include groups such as amino, carboxy 
or hydroxy it may be desirable to protect the group in some of the reactions mentioned herein. 
[0083] A suitable protecting group for an amino or aikylamino group is, for example, an acyl group, for example an 
alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a methoxycarbony!, ethoxycarbonyl or f-butoxy- 
carbonyl group, an arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. 
The deprotection conditions for the above protecting groups necessarily vary with the choice of protecting group. Thus, 
for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an aroyl group may be removed for example, 
by hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alter- 
natively an acyl group such as a f-butoxycarbonyl group may be removed, for example, by treatment with a suitable 
acid as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an arylmethoxycarbonyl group such as a 
benzyloxycarbonyl group may be removed, for example, by hydrogenation over a catalyst such as palladium-on-carbon, 
or by treatment with a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group for a 
primary amino group is, for example, a phthaloyl group which may be removed by treatment with an alkylamine, for 
example dimethylaminopropylamine, or with hydrazine. 

[0084] A suitable protecting group for a hydroxy group is, for example, an acyl group, for example an alkanoyl group 
such as acetyl, an aroyl group, for example benzoyl, or an arylmethyl group, for example benzyl. The deprotection 
conditions for the above protecting groups will necessarily vary with the choice of protecting group. Thus, for example, 
an acyl group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with a suitable base 
such as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively an arylmethyl group such as 
a benzyl group may be removed, for example, by hydrogenation over a catalyst such as palladium-on-carbon. 
[0085] A suitable protecting group for a carboxy group is, for example, an esterifying group, for example a methyl or 
an ethyl group which may be removed, for example, by hydrolysis with a base such as sodium hydroxide, or for example 
a f-butyl group which may be removed, for example, by treatment with an acid, for example an organic acid such as 
trifluoroacetic acid, or for example a benzyl group which may be removed, for example, by hydrogenation over a catalyst 
such as palladium-on-carbon. 

[0086] The protecting groups may be removed at any convenient stage in the synthesis using conventional tech- 
niques well known in the chemical art. 

[0087] When a pharmaceutically-acceptable salt of a compound of formula (A), formula (B) or formula (I) is required, 
it may be obtained, for example, by reaction of said compound with the appropriate acid (which affords a physiologically 
acceptable anion), or with the appropriate base (which affords a physiologically acceptable cation), or by any other 
conventional salt formation procedure. 

[0088] When an optically active form of a compound of formula (I) is required, it may be obtained, for example, by 
carrying out one of the aforesaid procedures using an optically active starting material or by resolution of a racemic 
form of said compound using a conventional procedure. 

[0089] According to a further aspect of the present invention there is provided a method for antagonising an MCP- 
1 mediated effect in a warm blooded animal, such as man, in need of such treatment, which comprises administering 
to said animal an effective amount of a compound of formula (A), formula (B) or formula (I), or a pharmaceutical^ 
acceptable salt, or an in vivo hydrolysable ester thereof. 

[0090] According to a further feature of the invention there is provided a method of treatment of diseases or medical 
conditions mediated by MCP-1 which comprises administering to a warm-blooded animal an effective amount of a 
compound of formula (A), formula (B) or formula (I), or a pharmaceutical^ acceptable salt, or an in vivo hydrolysable 
ester thereof. According to a further aspect of the invention there is provided the use of a compound of the formula (I), 
(A) or (B) in the manufacture of a medicament for use in the treatment of a disease or medical condition mediated by 
MCP-1. Such diseases may include, for example, any of those previously referred to herein. According to a further 
aspect of the invention there is provided a compound of the formula (A) or (B), or a pharmaceutical^ acceptable salt 
thereof or an in vivo hydrolysable ester thereof, for use in a method of treatment of the human or animal body by 
therapy. According to a further aspect of the invention there is provided a method of inhibiting the binding of MCP-1 to 
a receptor thereof in a warm-blooded animal in need thereof which comprises administering to said warm-blooded 
animal an effective amount of a compound of formula (A), formula (B) or formula (I), or a pharmaceutical^ acceptable 
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salt, or an in vivo h yd roly sable ester thereof. According to a further aspect of the invention there is provided the use 
of a compound of the formula (I), (A) or (B) in the manufacture of a medicament for use in inhibiting the binding of 
MCP-1 to a receptor thereof. 

[0091] In order to use a compound of formula (A), formula (B) or formula (I) or a pharmaceutical^ acceptable salt 
or an in vivo hydrolysable ester thereof for the therapeutic treatment of mammals including humans, especially in 
treating inflammation, it is normally formulated in accordance with standard pharmaceutical practice as a pharmaceu- 
tical composition. 

[0092] Therefore in another aspect the present invention provides a pharmaceutical composition which comprises 
a compound of formula (A) or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof and a phar- 
maceutical^ acceptable diluent or carrier. In another aspect the present invention provides a pharmaceutical compo- 
sition which comprises a compound of formula (B) or a pharmaceutical^ acceptable salt thereof and a pharmaceutical^ 
acceptable diluent or carrier. 

[0093] The compositions of the invention may be in a form suitable for oral use (for example as tablets, lozenges, 
hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible powders or granules, syrups or elixirs), for 
topical use (for example as creams, ointments, gels, or aqueous or oily solutions or suspensions), for administration 
by inhalation (for example as a finely divided powder or a liquid aerosol), for administration by insufflation (for example 
as a finely divided powder) or for parenteral administration (for example as a sterile aqueous or oily solution for intra- 
venous, subcutaneous, intramuscular or intramuscular dosing or as a suppository for rectal dosing). 
[0094] The compositions of the invention may be obtained by conventional procedures using conventional pharma- 
ceutical excipients, well known in the art. Thus, compositions intended for oral use may contain, for example, one or 
more colouring, sweetening, flavouring and/or preservative agents. 

[0095] Suitable pharmaceutical^ acceptable excipients for a tablet formulation include, for example, inert diluents 
such as lactose, sodium carbonate, calcium phosphate or calcium carbonate, granulating and disintegrating agents 
such as corn starch or algenic acid; binding agents such as starch; lubricating agents such as magnesium stearate, 
stearic acid or talc; preservative agents such as ethyl or propyl p_- hydroxy be nzoate, and anti-oxidants, such as ascorbic 
acid. Tablet formulations may be uncoated or coated either to modify their disintegration and the subsequent absorption 
of the active ingredient within the gastrointestinal track, or to improve their stability and/or appearance, in either case, 
using conventional coating agents and procedures well known in the art. 

[0096] Compositions for oral. use may be in the form of hard gelatin capsules in which the active ingredient is mixed 
with an inert solid diluent, for example, calcium carbonate, calcium phosphate or kaolin, or as soft gelatin capsules in 
which the active ingredient is mixed with water or an oil such as peanut oil, liquid paraffin, or olive oil. 
[0097] Aqueous suspensions generally contain the active ingredient in finely powdered form together with one or 
more suspending agents, such as sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, so- 
dium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents such as lecithin or 
condensation products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or condensation 
products of ethylene oxide with long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or conden- 
sation products of ethylene oxide with partial esters derived from fatty acids and a hexitol such as polyoxyethyiene 
sorbitol monooleate, or condensation products of ethylene oxide with long chain aliphatic alcohols, for example hep- 
tadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters derived from fatty acids and 
a hexitol such as polyoxyethyiene sorbitol monooleate, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspen- 
sions may also contain one or more preservatives (such as ethyl or propyl p_-hydroxybenzoate, anti-oxidants (such as 
ascorbic acid), colouring agents, flavouring agents, and/or sweetening agents (such as sucrose, saccharine or aspar- 
tame). 

[0098] Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil (such as arachis 
oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid paraffin). The oily suspensions may also contain 
a thickening agent such as beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above, 
and flavouring agents may be added to provide a palatable oral preparation. These compositions may be preserved 
by the addition of an anti-oxidant such as ascorbic acid. 

[0099] Dispersible powders and granules suitable for preparation of an aqueous suspension by the addition of water 
generally contain the active ingredient together with a dispersing or wetting agent, suspending agent and one or more 
preservatives. Suitable dispersing or wetting agents and suspending agents are exemplified by those already men- 
tioned above. Additional excipients such as sweetening, flavouring and colouring agents, may also be present. 
[0100] The pharmaceutical compositions of the invention may also be in the form of oil-in-water emulsions. The oily 
phase may be a vegetable oil, such as olive oil or arachis oil, or a mineral oil, such as for example liquid paraffin or a 
mixture of any of these. Suitable emulsifying agents may be, for example, naturally-occurring gums such as gum acacia 
or gum tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial esters derived 
from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and condensation products of the said partial 
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esters with ethylene oxide such as polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening, 
flavouring and preservative agents. 

[0101] Syrups and elixirs may be formulated with sweetening agents such as glycerol, propylene glycol, sorbitol, 
aspartame or sucrose, and may also contain a demulcent, preservative, flavouring and/or colouring agent. 
[0102] The pharmaceutical compositions may also be in the form of a sterile injectable aqueous or oily suspension, 
which may be formulated according to known procedures using one or more of the appropriate dispersing or wetting 
agents and suspending agents, which have been mentioned above. A sterile injectable preparation may also be a 
sterile injectable solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a so lution 
in 1 ,3-butanediol. 

[0103] Suppository formulations may be prepared by mixing the active ingredient with a suitable non-irritating excip- 
ient which is solid at ordinary temperatures but liquid at the rectal temperature and will therefore melt in the rectum to 
release the drug. Suitable excipients include, for example, cocoa butter and polyethylene glycols. 
[0104] Topical formulations, such as creams, ointments, gels and aqueous or oily solutions or suspensions, may 
generally be obtained by formulating an active ingredient with a conventional, topically acceptable, vehicle or diluent 
using conventional procedure well known in the art. 

[0105] Compositions for administration by insufflation may be in the form of a finely divided powder containing par- 
ticles of average diameter of, for example, 30u. or much less, the powder itself comprising either active ingredient alone 
or diluted with one or more physiologically acceptable carriers such as lactose. The powder for insufflation is then 
conveniently retained in a capsule containing, for example, 1 to 50mg of active ingredient for use with a turbo-inhaler 
device, such as is used for insufflation of the known agent sodium cromoglycate. 

[0106] Compositions for administration by inhalation may be in the form of a conventional pressurised aerosol ar- 
ranged to dispense the active ingredient either as an aerosol containing finely divided solid or liquid droplets. Conven- 
tional aerosol propellants such as volatile fluorinated hydrocarbons or hydrocarbons may be used and the aerosol 
device is conveniently arranged to dispense a metered quantity of active ingredient. 

[0107] For further information on Formulation the reader is referred to Chapter 25.2 in Volume 5 of Comprehensive 
Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990. 

[0108] The amount of active ingredient that is combined with one or more excipients to produce a single dosage 
form will necessarily vary depending upon the host treated and the particular route of administration. For example, a 
formulation intended for oral administration to humans will generally contain, for example, from 0.5 mg to 2 g of active 
agent compounded with an appropriate and convenient amount of excipients which may vary from about 5 to about 
98 percent by weight of the total composition. Dosage unit forms will generally contain about 1 mg to about 500 mg of 
an active ingredient. For further information on Routes of Administration and Dosage Regimes the reader is referred 
to Chapter 25.3 in Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board), 
Pergamon Press 1990. 

[0109] The size of the dose for therapeutic or prophylactic purposes of a compound of the Formula I will naturally 
vary according to the nature and severity of the conditions, the age and sex of the animal or patient and the route of 
administration, according to well known principles of medicine. As mentioned above, compounds of the Formula I are 
useful in treating diseases or medical conditions which are due alone or in part to the effects of farnesylation of rats. 
[0110] In using a compound of the Formula I for therapeutic or prophylactic purposes it will generally be administered 
so that a daily dose in the range, for example, 0.5 mg to 75 mg per kg body weight is received, given if required in 
divided doses. In general lower doses will be administered when a parenteral route is employed. Thus, for example, 
for intravenous administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body weight will generally be 
used. Similarly, for administration by inhalation, a dose in the range, for example, 0.5 mg to 25 mg per kg body weight 
will be used. Oral administration is however preferred. 

[0111] The following illustrate, but are not intended to limit, representative pharmaceutical dosage forms of the in- 
vention as defined herein (the active ingredient being termed "Compound X"), for therapeutic or prophylactic use in 
humans: 

(a) 



Tablet I 





mg/tablet 


Compound X. 


100 


Lactose Ph. Eur 


182.75 


Croscarmellose sodium 


12.0 
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Tablet I (continued) 




mg/tablet 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 


Tablet II 




mg/tablet 


Compound X 


50 


Lactose Ph. Eur 


223.75 


Croscarmellose sodium 


6.0 


Maize starch 


15.0 


Polyvinylpyrrolidone (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 


Tablet III 




mg/tablet 


Compound X 


1.0 


Lactose Ph. Eur 


93.25 


Croscarmellose sodium 


4.0 


Maize starch paste (5% w/v paste) 


0.75 


Magnesium stearate 


1.0 



Capsule 


mg/capsule 


Compound X 


10 


Lactose Ph. Eur 


488.5 


Magnesium 


1.5 



Injection I 


(50mg/m!) 


Compound X 


5.0% w/v 


1 M Sodium hydroxide solution 


15.0%v/v 


0.1 M Hydrochloric acid 


to adjust pH to 7.6 


Polyethylene glycol 400 


4.5% w/v 


Water for injection 


to 100% 
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Injection il 


(10 mg/ml) 


Compound X 


1 .0% w/v 


Sodium phosphate BP 


3.6% w/v 


0.1M Sodium hydroxide solution 


15.0%v/v 


Water for injection 


to 100% 



Injection III 


(1 mg/ml, buffered to pH6) 


Compound X 


0.1% w/v 


Sodium phosphate BP 


2.26% w/v 


Citric acid 


0.38% w/v 


Polyethylene glycol 400 


3.5% w/v 


Water for injection 


to 100% 



Aerosol I 


mg/ml 


Compound X 


10.0 


Sorbitan trioleate 


13.5 


Trichlorofluoromethane 


910.0 


Dichlorodifluoromethane 


490.0 




Aerosol II 


mg/ml 


Compound X 


0.2 


Sorbitan trioleate 


0.27 


Trichlorofluoromethane 


70.0 


Dichlorodifluoromethane 


280.0 


Dichlorotetrafluoroethane 


1094.0 




Aerosol III 


mg/ml 


Compound X 


2.5 


Sorbitan trioleate 


3.38 


Trichlorofluoromethane 


67.5 


Dichlorodifluoromethane 


1086.0 


Dichlorotetrafluoroethane 


191.6 
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Aerosol IV 


mg/ml 


Compound X 


2.5 


Soya lecithin 


2.7 


Trichlorofiuoromethane 


67.5 


Dichlorodifluoromethane 


1086.0 


Dichlorotetrafluoroethane 


191.6 



(I) 



Ointment 


ml 


Compound X 


40 mg 


Ethanol 


300 \i\ 


Water 


300 |il 


1 -Dodecylazacycloheptan-2-one 


50 \i\ 


Propylene glycol 


to 1 ml 



Note 

[0112] The above formulations may be obtained by conventional procedures well known in the pharmaceutical art. 
The tablets (a)-(c) may be enteric coated by conventional means, for example to provide a coating of cellulose acetate 
phthalate. The aerosol formulations (h)-(k) may be used in conjunction with standard, metered dose aerosol dispensers, 
and the suspending agents sorbitan trioleate and soya lecithin may be replaced by an alternative suspending agent 
such as sorbitan monooleate, sorbitan sesquioleate, polysorbate 80, polyglycerol oleate or oleic acid. 

Biological Testing. 

[0113] The following biological test methods, data and Examples serve to illustrate the present invention. 



Abbreviations: 


ATCC 


American Type Culture Collection, Rockville, USA. 


BCA 


bicinchroninic acid, (used, with copper sulphate, to assay protein ) 


DMEM 


Dulbecco's modified Eagle's medium 


EGTA 


ethylenebis(oxyethylenenitrilo)tetraacetic acid 


FCS 


foetal calf serum 


HBSS 


Hank's Balanced Salt Solution 


hMCP-1 


human Monocyte Chemoattractant Protein- 1 


PBS 


phosphate buffered saline 


PCR 


polymerase chain reaction 



[0114] AMPLITAQ™ .available from Perkin-Elmer Cetus, is used as the source of thermostable DNA polymerase. 
[0115] Binding Buffer is 50 mM HEPES, 1 mM CaCI 2 , 5 mM MgCI 2 , 0.5% foetal calf serum, adjusted to pH 7.2 with 
1 M NaOH. 

[0116] Non-Essential Amino Acids (100X concentrate) is: L-Alanine, 890 mg/l; L-Asparagine, 1320 mg/l; L-Aspartic 
acid, 1330 mg/l; L-Glutamic acid, 1470 mg/l; Glycine, 750 mg/l; L-Proline, 1150 mg/l and; L-Serine, 1050 mg/l. 
[0117] Hypoxanthine and Thymidine Supplement (50x concentrate) is: hypoxanthine, 680 mg/! and; thymidine, 194 
mg/l. 

[0118] Penicillin-Streptomycin is: Penicillin G (sodium salt); 5000 units/ml; Streptomycin sulphate, 5000fig/ml. 
[0119] Human monocytic cell line THP-1 cells are available from ATCC, accession number ATCC TIB-202. 
[0120] Hank's Balanced Salt Solution (HBSS) was obtained from Gibco; see Proc. Soc. Exp. Biol. Med, 1949, 71, 
196. 

[0121] Synthetic cell culture medium, RPMI 1640 was obtained from Gibco; it contains inorganic salts [Ca(N0 3 ) 2 . 
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4H 2 0 100 mg/l; KCI 400 mg/l; MgS0 4 .7H 2 0 100 mg/l; NaCI 6000 mg/l; NaHC0 3 2000 mg/l & Na 2 HP0 4 (anhyd) 800 
mg/l], D-Glucose 2000 mg/l, reduced glutathione 1 mg/l, amino acids and vitamins. 

[0122] FURA-2/AM is 1 -[2-(5-carboxyoxazoi-2-yl)-6-aminobenzofuran-5-oxy]-2-(2'-amino-5'-methylphenoxy)-ethan 
e-/V,A/ ( A/',/V-tetraacetic acid pentaacetoxymethyl ester and was obtained from Molecular Probes, Eugene, Oregon, 
5 USA. 

[01 23] General molecular biology procedures can be followed from any of the methods described in "Molecular Clon- 
ing - A Laboratory Manual" Second Edition, Sambrook, Fritsch and Maniatis (Cold Spring Harbor Laboratory, 1989). 

Biological Assays for hMCP-1 Antagonists 

w 

a) hMCP-1 Receptor-binding assay 

i) Cloning and expression ol hMCP-1 receptor 

15 [0124] The MCP-1 receptor B (CCR2B) cDNA was cloned by PCR from THP-1 cell RNA using suitable oligonucleotide 
primers based on the published MCP-1 receptor sequences (Charo et at., 1 994, Proc. Natl. Acad Sci. USA, 91 , 2752). 
The resulting PCR products were cloned into vector PCR-II™ (InVitrogen, San Diego, CA.). Error free CCR2B cDNA 
was subcloned as a Hind lll-Not I fragment into the eukaryotic expression vector pCDNA3 (InVitrogen) to generate 
pCDNA3/CC-CKR2A and pCDNA3/CCR2B respectively. 

20 [0125] Linearised pCDNA3/CCR2B DNA was transfected into CHO-K1 cells by calcium phosphate precipitation 
(Wigler et at., 1979, Cell, 16,777). Transfected cells were selected by the addition of Geneticin Sulphate (G418, Gibco 
BRL) at 1 mg/ml, 24 hours after the cells had been transfected. Preparation of RNA and Northern blotting were carried 
out as described previously (Needham et a/., 1995, Prot. Express. Purific, 6, 134). CHO-K1 clone 7 (CHO-CCR2B) 
was identified as the highest MCP-1 receptor B expressor. 

25 

ii) Preparation of membrane fragments 

[0126] CHO-CCR2B cells were grown in DMEM supplemented with 1 0% foetal calf serum, 2 mM glutamine, 1x Non- 
Essentiai Amino Acids, 1 x Hypoxanthine and Thymidine Supplement and Penicillin-Streptomycin (at 50 jig streptomy- 
30 cin/ml, Gibco BRL). Membrane fragments were prepared using cell lysis/differential centrifugation methods as de- 
scribed previously (Siciliano era/., 1990, J. Biol. Chem., 265, 19658). Protein concentration was estimated by BCA 
protein assay (Pierce, Rockford, Illinois) according to the manufacturer's instructions. 

iii) Assay 

35 

[0127] 125 l MCP-1 was prepared using Bolton and Hunter conjugation (Bolton et a/., 1973, Biochem. J., 133, 529; 
Amersham International pic]. Equilibrium binding assays were carried out using the method of Ernst et a/., 1994, J. 
Immunol., 152, 3541. Briefly, varying amounts of 125 l-labeled MCP-1 were added to 10 mg of purified CHO-CCR2B 
cell membranes in 100 ml of Binding Buffer. After 1 hour incubation at room temperature the binding reaction mixtures 

^o were filtered and washed 5 times through a plate washer (Packard Harvester Filtermate™ 1 96). Scintillation fluid (25uJ, 
Microscint™-20, a high efficiency liquid scintillation counting cocktail for aqueous samples) was added to each well 
and the plate was covered with plate sealer and counted (Packard Top Count™). Cold competition studies were per- 
formed as above using 100 pM 125 l-labeled MCP-1 in the presence of varying concentrations of unlabelled MCP-1. 
Non-specific binding was determined by the inclusion of a 200-fold molar excess of unlabelled MCP-1 in the reaction. 

45 [0128] Ligand binding studies with membrane fragments prepared from CHO-CCR2B cells showed that the CCR2B 
was present at a concentration of 0.2 pmoles/mg of membrane protein and bound MCP-1 selectively and with high 
affinity (IC 50 =110 pM, =1 20 pM). Binding to these membranes was completely reversible and reached equilibrium 
after 45 minutes at room temperature, and there was a linear relationship between MCP-1 binding and CHO-CCR2B 
cell membrane concentration when using MCP-1 at concentrations between 100 pM and 500 pM. 

so [0129] Test compounds dissolved in DMSO (5 uJ) were tested in competition with 100 pM labelled MCP-1 over a 
concentration range (0.1 - 200u.M) in duplicate using eight point dose-response curves and IC 50 concentrations were 
calculated. 

b) MCP-1 mediated calcium flux in THP-1 ceils 

55 

[0130] The human monocytic cell line THP-1 was grown in a synthetic cell culture medium RPM1 1 640 supplemented 
with 1 0 % foetal calf serum, 2 mM glutamine and Penicillin-Streptomycin (at 50 fig streptomycin/ml, Gibco BRL). THP- 
1 cells were washed in HBSS (lacking Ca 2+ and Mg 2+ ) + 1 mg/ml BSA and resuspended in the same buffer at a density 
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of 3 x 10 6 cells/ml. The cells were then loaded with 1 mM FURA-2/AM for 30 min at 37°C, washed twice in HBSS, and 
resuspended at 1x10 6 cells/ml. THP-1 cell suspension (0.9 ml) was added to a 5 ml disposable cuvette containing a 
magnetic stirrer bar and 2. 1 ml of prewarmed(37°C)HBSScontaining 1 mg/ml BSA, 1 mM MgCI 2 and 2 mM CaCI 2 . The 
cuvette was placed in a fluorescence spectrophotometer (Perkin Elmer, Norwalk, CT) and preincubated for 4 min at 
37°C with stirring. Fluorescence was recorded over 70 sec and cells were stimulated by addition of hMCP-1 to the 
cuvette after 10 sec. [Ca 2+ ]i was measured by excitation at 340 nm and 380 nm alternately and subsequent measure- 
ment of the intensity of the fluorescence emission at 51 0 nm. The ratio of the intensities of the emitted fluorescent light 
following excitation at 340 nm and 380 nm, (R), was calculated and displayed to give and estimate of cytoplasmic 
[Ca 2+ ] according to the equation:- 

[Ca 2+ ]i =K d (R-Rmin) (Sf2/Sb2) 
(Rmax-R) 

where the K d for FURA-2 Ca 2+ complex at 37°C was taken to be 224 nm. R max is the maximal fluorescence ratio 
determined after addition of 10 mM lonomycin, R mjn is the minimal ratio determined by the subsequent addition of a 
Ca 2+ free solution containing 5 mM EGTA, and Sf2/Sb2 is the ratio of fluorescence values at 380 nm excitation deter- 
mined at R mjn and R max , respectively. 

[0131] Stimulation of THP-1 cells with hMCP-1 induced a rapid, transient rise in [Ca 2+ ]i in a specific and dose de- 
pendent manner. Dose response curves indicated an approximate EC 50 of 2 nm. Test compounds dissolved in DMSO 
(10fil) were assayed for inhibition of calcium release by adding them to the cell suspension 10 sec prior to ligand 
addition and measuring the reduction in the transient rise in [Ca 2+ ]i. Test compounds were also checked for lack of 
agonism by addition in place of hMCP-1 . 

c) hMCP-1 mediated chemotaxis assay. 

[0132] In vitro chemotaxis assays were performed using either the human monocytic cell line THP-1 or peripheral 
blood mixed monocytes obtained from fresh human blood purified by erythrocyte sedimentation followed by density 
gradient centrifugation over 9.6 %(w/v) sodium metrizoate and 5.6 %(w/v) polysaccharide, density 1 .077 g/ml (Lym- 
phoprep™ Nycomed). Cell migration through polycarbonate membranes was measured by enumerating those passing 
through either directly by Coulter counting or indirectly by use of a colourimetric viability assay measuring the cleavage 
of a tetrazolium salt by the mitochondrial respiratory chain (Scudiero D.A. et al. 1988, Cancer Res., 48, 4827-4833). 
[0133] Chemoattractants were introduced into a 96-well microtiter plate which forms the lower well of a chemotaxis 
chamber fitted with a PVP-free 5 nm poresize polycarbonate adhesive framed filter membrane (NeuroProbe MB series, 
Cabin John, MD 20818, USA) according to the manufacturer's instructions. The chemoattractant was diluted as ap- 
propriate in synthetic cell culture medium, RPMI 1640 (Gibco) supplemented with 2 mM glutamine and 0.5% BSA. 
Each dilution was degassed under vacuum for 30 min and was placed (400 |J) in the lower wells of the chamber and 
THP-1 cells (5x1 0 5 in 100 uJ RPMI 1640 + 0.5%BSA) were incubated in each well of the upper chamber. For the 
inhibition of chemotaxis the chemoattractant was kept at a constant submaximal concentration determined previously 
for each chemokine and added to the lower well together with the test compounds dissolved in DMSO (final DMSO 
concentration < 0.05% v/v) at varying concentrations. The chamber was incubated for 2 h at 37°C under 5 % C0 2 . 
The medium was removed from the upper wells which were then washed out with 200 jxl physiological saline before 
opening the chamber, wiping dry the membrane surface and centrifuging the 96-well plate at 600 g for 5 min to harvest 
the cells. Supernatant (1 50 uJ) was aspirated and 1 0 uJ of cell proliferation reagent, WST-1 , {4-[3-(4-iodophenyl)-2-(4-ni- 
trophenyl)-2H-5-tetrazolio]-1 ,3-benzene disulfonate} plus an electron coupling reagent (Boehringer Mannheim, Cat. 
no. 1 644 807) was added back to the wells. The plate was incubated at 37°C for 3 h and the absorbance of the soluble 
formazan product was read on a microtitre plate reader at 450 nm. The data was input into a spreadsheet, corrected 
for any random migration in the absence of chemoattractant and the average absorbance values, standard error of 
the mean, and significance tests were calculated. hMCP-1 induced concentration dependent cell migration with a 
characteristic Diphasic response, maximal 0.5 - 1.0 nm. 

[0134] Compounds tested of the present invention generally had IC 50 values of less than 50u.M in the hMCP-1 re- 
ceptor binding assay described herein. For example the compound of example 3.23 had an ICs 0 of 7.38jiM. 
[0135] The invention is further illustrated, but not limited by the following Examples. 

General Procedures. 

[0136] N,N-Dimethy!formamide (DMF) was dried over 4A molecular sieves. Anhydrous tetrahydrofuran (THF) was 
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obtained from Aldrich SURESEAL™ bottles. Other commercially available reagents and solvents were used without 
further purification unless otherwise stated. Organic solvent extracts were dried over anhydrous MgS0 4 . 1 H, 13 C 
and 19 F NMR were recorded on Bruker WM200, WM250, WM300 or WM400 instruments using Me 2 SO-5 6 with Me 4 Si 
or CCI 3 F as internal standard as appropriate, unless otherwise stated. Chemical shifts are in 5 (ppm) and peak multi- 
plicities are designated as follows: s, singlet; d, doublet; dd, doublet of doublets; t, triplet; dt, doublet of triplets; q, 
quartet; m, multiplet; br, broad. Mass spectra were recorded on VG 12-12 quadrupole, VG 70-250 SE, VG ZAB 2-SE 
or a VG modified AEI/Kratos MS9 spectrometers. For TLC analysis, Merck precoated TLC plates (silica gel 60 F254, 
d = 0.25 mm) were used. Flash chromatography was performed on silica (Merck Kieselgel: Art.9385). Melting point 
determinations were performed on a Kofler block or with a Buchi melting point apparatus and are uncorrected. All 
temperatures are in degrees Centigrade. In Example 3.11 and the following examples where the yield is quoted as, 
for example, "52% yield (2 steps)", this means that the % yield given is the overall yield for the two steps of alkylation 
of the appropriate indole followed by ester hydrolysis. 

Example 1 

Ethyl A/-(4-chlorobenzyl)indole-2-carboxylate 

[0137] Ethyl indole-2-carboxylate (0.5 g) was dissolved in DMF and sodium hydride (0.116 g) was added in a single 
portion. The reaction was stirred for 1 hour, then 4-chlorobenzyl chloride (0.468 g) was added dropwise. Stirring was 
continued for a further 2 hours and then the reaction was quenched by the addition of water. The reaction mixture was 
partitioned between water and ethyl acetate. Combined organic extracts were dried (MgS0 4 ) and concentrated in 
vacuo and the residue purified by column chromatography using isohexane-5% ethyl acetate as eluent to give the 
desired end product as a white solid (0.61 g, 74%), mp 107-108°; NMR 6 (CD 3 SOCD 3 ) 1.25 (t, 3H), 4.3 (q, 2H), 5.8 
(s, 2H), 7.1 (t, 1 H), 7.3 (m, 4H), 7.55 (d, 1 H), 7.7 (d, 1 H); Mlz (+) 314 (MH + ). 

Examples 1.01-1 .09 

[0138] The procedure described in Example 1 was repeated using the appropriate indole-2-carboxylic ester and 
benzyl halide. Thus there were obtained the compounds described below. 

Example 1.01: Ethyl A/-(3-chlorobenzyl)indole-2-carboxylate in 58% yield; Mlz (+) 314 (MH + ). 

Example 1 .02: Ethyl A/-(3,4-dichlorobenzyl)indole-2-carboxylate in 60% yield; Mlz (+) 349 (MH + ). 

Example 1.03: Ethyl /V-(3,4-dichlorobenzyl)-5-nitroindole-2-carboxylate in 93% yield, mp 133-4°; NMR 5 

(CD 3 SOCD 3 ) 1.26 (t, 3H), 4.24 (q, 2H), 5.86 (s, 2H), 6.80-8.80 (m, 7H); Mlz{-) 393 (M+), 391, 250, 136, 113. 

Example 1.04: Ethyl 5-bromo-A/-(3,4-dichlorobenzyl)indole-2-carboxylate in 85% yield, mp 95-96°; NMR 5 

(CD 3 SOCD 3 ) 1 .24 (t, 3H), 4.28 (q, 2H), 5.82 (s, 2H), 6.84 (d, 1 H), 7.30-7.63 (m, 5H), 7.98 (s, 1 H). 

Example 1 .05: Ethyl /V-O^-dichlorobenzyO-S-phenylindole^-carboxylate in 36% yield; NMR 8 (CD 3 SOCD 3 ) 1 .23 

(t, 3H), 4.28 (q, 2H), 5.82 (s, 2H), 6.90 (d, 1 H), 7.24-7.68 (m, 11H), 7.96 (s, 1H); M/z(+) 423 (M + ), 350, 220, 159. 

Example 1.06: Ethyl A/-(3,4-dichlorobenzyl)-5-(/\/-morpholino)-indole-2-carboxvlate in 57% yield; NMR 8 

(CD 3 SOCD 3 ) 1 .24 (t, 3H), 3.03 (t, 4H), 3.73 (t, 4H), 4.25 (q, 2H), 5.76 (s, 2H), 6.87 (d, 1 H), 7.05-7.30 (m, 4H), 7.48 

(t, 2H); Mlz (+) 433 (M+), 364. 

Example 1.07: Ethyl A/-(3,4-dichlorobenzyl)-5-(A/-pyrrolidino)-indole-2-carboxylate in 100% yield; M/z(+) 417 
Example 1 .08: Ethyl A/-(3,4-dichlorobenzyl)-5-phenoxyindole-2-carboxylate in 75% yield; Mlz (+) 440 (M+). 
Example 1.09: Ethyl A/-(3,4-dichlorobenzyl)-5-methoxy-3-(frans-2-methoxycarbonylcyclopropan-1 -yQindole- 
2-carboxylate in 85% yield; NMR 8 (CDCI 3 ) 1 .34 (t, 3H), 1 .47 (m, 1 H), 1 .75 (m, 1 H), 2.02 (m, 1 H), 2.83 (m, 1 H), 
3.80 (s, 3H), 3.88 (s, 3H), 4.22-4.48 (m, 2H), 5.63 (s, 2H), 6.80-7.35 (m, 6H); Mlz (+) 476 (M+), 444, 430, 1 63, 1 23, 
102. 

Example 1.10: Methyl 3-bromo-5-chloro-A/-(3,4-dichlorobenzvl)indole-2-carboxylate in 43% yield; NMR 8 
(CD 3 SOCD 3 ) 3.85 (s, 3H), 5.8 (s, 2H), 6.88 (d, 1H), 7.37 (d, 1H), 7.43 (dd, 1H), 7.52 (d, 1H), 7.615 (d, 1H), 7.72 
(d,1H). 

Example 1.11 : Ethyl 3-acetyl-N-(3,4-dichlorobenzyl)indole-2-carboxylate in 47% yield; NMR 8 (CD 3 SOCD 3 ) 1 .25 
(t, 3H), 2.6 (s, 3H), 4.4 (q, 2H), 5.6 (s, 2H), 7.0 (m, 1 H), 7.4 (m, 5H), 8.0 (d, 1 H); Mlz (+) 390 (M+). 
Example 1 .12: Ethyl 5-acetyl-A/-(3 1 4-dichlorobenzyl)indole-2-carboxylate in 78% yield; NMR 8 (CD 3 SOCD 3 ) 1 .25 
(t, 3H), 2.6 (s, 3H), 4.3 (q, 2H), 5.85 (s, 2H), 6.9 (m, 1 H), 7.3 (m, 1 H), 7.5 (m, 2H), 7.7 (d, 1 H), 7.9 (m, 1 H), 8.45 
(m,1H);M/z (+) 390 (M*). 

Example 1.13: Isopropyl A/-(3,4-dichlorobenzyl)-3-methylindole-2-carboxylate in 79% yield; NMR 8 (CD 3 SOCD 3 ) 
1.25 (d, 6H), 2.55 (s, 3H), 5.1 (m, 1H), 5.7 (s, 2H), 6.85 (m, 1H), 7.1 (m, 1H), 7.3 (m, 2H), 7.5 (m, 2H), 7.7 (d, 1H)' 
Mlz (+) 376 (M+). 
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Example 2 

Ethyl 3-bromo-A/-(3,4-dichlorobenzyl)indole-2-carboxylate 

[0139] Powdered sodium hydroxide (0.5 g) was added in a single portion to a vigorously stirred solution of ethyl 
3-bromoindole-2-carboxylate (0.3 g), 3,4-dichlorobenzyl bromide (0.32 g) and tetra-n-butylammonium hydrogensul- 
phate (50 mg) in dichioromethane. The reaction was stirred for 3 hours then partitioned between 2M HCI and ethyl 
acetate. Combined organic extracts were dried (MgS0 4 ) and concentrated in vacuo and the residue purified by column 
chromatography using isohexane-5% ethyl acetate as eluent to give the desired end product as a colourless oil (0.35 
g, 73%); NMR 6 (CDCI 3 ) 1.42 (t, 3H), 4.41 (q, 2H), 5.73 (s, 2H), 6.84 (d, 1H), 7.18-7.40 (m, 5H), 7.74 (d, 1H); M/z(+) 
428 (MH + ), 426, 346, 159. 

Examples 2.01-2.02 

[0140] The procedure described in Example 2 was repeated using the appropriate indole-2-carboxylic ester and 
benzyl halide. Thus there were obtained the compounds described below. 

Example 2.01 : Ethyl /V-(3,4-dichlorobenzyl)-6-nitroindole-2-carboxylate in 67% yield; NMR 5 (CDCI 3 ) 1 .40 (t, 3H), 
4.38 (q, 2H), 5.83 (s, 2H), 6.88 (m,1H), 7.13 (m, 1H), 7.37 (d, 1H), 7.43 (s, 1H), 7.80 (d, 1H),-8.04 (dd, 1H), 8.32 
(s, 1H); Mfz{+) 393 [M*) t 339, 246, 171, 138. 

Example 2.02: Ethyl A^(3 t 4-dichloroben2yl)-4-nitroindole-2-carboxylate in 69% yield; NMR 5 (CDCI 3 ) 1 .44(t, 3H), 
4.42 (q, 2H), 5.84 (s, 2H), 6.84 (m ,1 H), 7.12-7.68 (m, 4H), 8.07 (s, 1 H), 8.22 (d, 1 H); M/z (+) 393 (M+), 339, 246, 
171, 138. 

Example 2.03: Ethyl A/-(3,4-dichlorobenzyl)-5,7-difluoroindole-2-carboxylate in 83% yield; NMR 8 (CDCI 3 ) 1 .4 (t, 
3H), 4.4 (q, 2H), 5.9 (s, 2H), 6.8-6.9 (m, 2H), 7.1-7.4 (m, 4H); Miz (+) 386 (MH + ), 385, 384, 383. 
Example 2.04: Ethyl A/-(3,4-dichlorobenzyl)-4-trifluoromethyiindole-2-carboxylate in 71 % yield; M/z (+) 41 6 (MH + ). 
Example 2.05: Ethyl A/-(3.4-dichlorobenzyl)-5-trifluoromethylindole-2-carboxylate in 71 % yield; M/z (+) 41 6 (MH + ). 
Example 2.06: Ethyl A/-(3,4-dichlorobenzyl)-7-trifluoromethylindole-2-carboxylate in 53% yield; M/z (+) 41 6 (MH + ). 
Example 2.07: Ethyl 4-chloro-/V-(3,4-dichlorobenzyl)indole-2-carboxylate in 87% yield; M/z {+) 382 (M*). 
Example 2.08: Ethyl 4,5-dichloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylate in 67% yield; M/z (+) 417 (M+). 
Example 2.09: Ethyl A/-(3 1 4-dichlorobenzyl)-4-fluoroindole-2-carboxylate in 86% yield; M/z (+) 366 (M+). 
Example 2.10: Ethyl A/-(3,4-dichlorobenzyl)-6-fluoroindole-2-carboxylate in 71% yield; M/z (+) 366 (M+). 
Example 2.11 : Ethyl A/-(3,4-dichlorobenzyl)-7-fluoroindole-2-carboxylate in 71% yield; M/z (+) 366 (M+). 
Example 2.12: Ethyl 7-bromo-A/-(3,4-dichlorobenzyl)indole-2-carboxylate in 74% yield; M/z (+) 427 (A^). 
Example 2.13: Methyl 3-amino-/V-(3,4-dichlorobenzyl)indole-2-carboxylate in 64% yield; NMR 6 (CD 3 SOCD 3 ) 3.8 
(s, 3H), 5.6 (s, 2H), 6.0 (s, 2H), 6.8-7.0 (m, 2H), 7.2-7.5 (m, 4H), 7.8 (d, 1 H); M/z (+) 349 (M+). 
Example 2.14: Ethyl 5,7-dichloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylate ; M/z (+) 415 [M*) t 159. 
Example 2.15: Ethyl 7-chloro-A/-(3 > 4-dichlorobenzyl)indo)e-2-carboxylate ; Mlz{+) 381 (M+), 335, 308, 300, 159. 
Example 2.16: Diethyl /V-(3,4-dichlorobenzyl)indoie-2,5-dicarboxylate ; M/z (+) 420 {M+), 391 , 279, 167, 149. 
Example 2.17: Ethyl A/-(3,4-dichlorobenzyl)-7-methoxyindole-2-carboxylate ; M/z(+) 378 (M ¥ ) i 279, 167, 149. 
Example 2.18: Ethyl e-bromo-AZ-fS^-dichlorobenzyQindole^-carboxylate ; M/z (+) 425 (M+), 159. 
Example 2.19: Ethyl A/-(3,4-dichlorobenzyl)-5-trifluoromethoxyindole-2-carboxylate; M/z (+) 431 [M*) t 1 59. 
Example 2.20: Ethyl /V-(3,4-dichlorobenzyl)-5-methvlindole-2-carboxylate ; M/z(+) 362 (A^), 279, 167, 149. 
Example 2.21: Ethyl A/-(3,4-dichlorobenzyl)-4,6-5/s-trifluoromethyiindole-2-carboxylate ; M/z (+) 483 (M*), 437, 
402,374,340,159. ~ ~ ~~ 

Example 2.22: Ethyl A/-(3,4-dichlorobenzyl)-5-methanesulphonylindole-2-carboxylate ; M/z (+) 425 (M+), 159. 

Example 2.23: Ethyl 4 > 7-dichloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylate ; M/z (+) 41 5 (M+), 1 59. 

Example 2.24: Ethyl 7-acetyl-A/-(3,4-dichlorobenzyl)indole-2-carboxylate ; M/z (+) 390 {M+), 232. 

Example 2.25: Ethyl 5-/-butyl-A/-(3,4-dichlorobenzyl)indole-2-carboxylate ; M/z (+) 404 (M+), 391, 279, 242, 167, 

149. 

Example 2.26: Ethyl 6,7-dichloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylate ; M/z (+) 415 (M+), 371, 344, 334, 
159. 

Example 2.27: Ethyl /V-(3.4-dichlorobenzyl)-7-methylindole-2-carboxylate; Mz(+) 362 279, 167, 149. 
Example 2.28: Ethyl /V-(3,4-dichlorobenzyl)-6-trifluoromethylindole-2-carboxylate ; M/z (+) 41 5 (M+), 1 59. 
Example 2.29: Ethyl 5,6-dichloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylate ; M/z (+) 41 5 (M ¥ ) 1 1 59. 
Example 2.30: Ethyl 3-chloro-A/-(3,4-dichlorobenzyl)-5-fiuoroindole-2-carboxylate in 81% yield; NMR 5 
(CD 3 SOCD 3 ) 1 .26 (t, 3H), 4.32 (q, 2H), 5.79 (s, 2H), 6. 88 (dd, 1 H), 7.28-7.39 (m, 2H), 7.44 (dd, 1 H), 7.52 (d, 1 H), 
7.73 (dd, 1H). 
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Example 2.31: Methyl 4-acetoxy-/S/-(3,4-dichlorobenzyl)indole-2-carboxylate in 91% yield; NMR 5 (CD 3 SOCD 3 ) 
2.36 (s, 3H), 3.8 (s, 3H), 5.81 (s, 2H), 6.92 (d, 2H), 7.28-7.37 (m, 3H), 7.51 (t, 2H); M/z{+) 394 (MH + ), 392. 
Example 2.32: Methyl 4-acetoxy-/V-(3.4-difluorobenzyl)indole-2-carboxylate in 66% yield; NMR 8 (CD 3 SOCD 3 ) 
2.49 (s, 3H), 3.96 (s, 3H), 5.94 (s, 2H), 6.93-7.0 (m, 1 H), 7.04 (d, 1H), 7.23-7.33 (m, 1H), 7.36-7.49 (d, 1H); M/z 
(+) 360(MH + ),318. 

Example 2.33: Methyl 4-acetoxy-A/-(4-chlorobenzyl)indole-2-carboxylate in 27% yield; NMR 5 (CD 3 SOCD 3 ) 2.37 
(S, 3H), 3.81 (s, 3H), 5.81 (s, 2H), 6.90 (d, 1 H), 7.06 (d, 2H), 7.12 (m, 4H), 7.49 (d, 1 H); M/z (+) 360 (MH% 358. 
Example 2.34: Methyl 4-acetoxy-A/-(3-chlorobenzyl)indole-2-carboxy late in 88% yield; NMR 5 (CD 3 SOCD 3 ) 2.28 
(s, 3H), 3.74 (s, 3H), 5.75 (s, 2H) f 6.8-6.9 (m, 2H), 7.04 (s, 1 H), 7.1 6-7.27 (m, 4H), 7.38 (d, 1 H); M/z (+) 358 [M*) 9 
316. 

Example 2.35: Ethyl 3-amino-A/-(3,4-dichlorobenzyl)indole-2-carboxylate in 44% yield; NMR 8 (CD 3 SOCD 3 ) 1 .21 
(t, 3H), 4.21 (q, 2H), 5.56 (s, 2H), 6.0 (s, 2H), 6.86 (dd, 1H), 6.98 (t, 1H), 7.23 (d, 1H), 7.29 (t, 1H), 7.4 (d, 1H), 
7.48 (d, 1 H), 7.85 (d, 1 H); M/z (+) 363 (M+). 

Example 2.36: Ethyl 4-amino-/V-(3,4-dichlorobenzyl)indole-2-carboxylate in 61 % yield; NMR 8 (CD 3 SOCD 3 ) 1 .25 
(t, 3H), 4.25 (q, 2H), 5.7 (2 x s, 4H), 6.2 (d, 1 H), 6.6 (d, 1 H), 6.9 (d, 1 H), 7.0 (dd, 1 H), 7.25 (s, 1 H), 7.5 (d, 1 H), 7.6 
(s, 1H);Wz(+) 365 (MH+), 363. 

Example 3 

A/-(3-chlorobenzyl)indole-2-carboxylic acid 

[01 41 ] Ethyl A/-(3-chlorobenzyl)indole-2-carboxylate (0.47 g) was dissolved in THF / MeOH (1 :1 ) and sodium hydrox- 
ide (2M, 4.5 ml) was added and the reaction stirred for 16 hours. The reaction was then concentrated in vacuo to 
dryness and the residue dissolved in water. The solution was acidified to pH 3 by dropwise addition of acetic acid, 
resulting in the precipitation of a white solid which was filtered off, washed with water and dried in vacuo to give the 
desired end product (0.35 g, 82%), mp 1 88-189°; NMR 8 (CD 3 SOCD 3 ) 5.85 (s, 2H), 6.90 (d, 1 H), 7.1 (m, 2H), 7.3 (m, 
4H), 7.55 (d, 1H), 7.70 (d, 1H); M/z (-J284 (M-H+). 

Example 3.01-3.66 

[0142] The procedure described in example 3 was repeated using the appropriate indole-2-carboxylic ester. Thus 
there were obtained the compounds described below. 

Example 3.01: A/-(4-Chlorobenzyl)indole-2-carboxylic acid in 85% yield, mp 206-207°; NMR 5 (CD 3 SOCD 3 ) 5.85 

(s, 2H), 7.00 (d, 2H), 7.1 (t, 1H), 7.3 (m, 4H), 7.55 (d, 1H), 7.70 (d, 1H); Mfz(-) 284 (M-H + ). 

Example 3.02: A/-(3,4-Dichlorobenzyl)indole-2-carboxylic acid in 77% yield, mp 198-198°; NMR 5 (CD 3 SOCD 3 ) 

5.85 (s, 2H), 6.9 (d, 2H), 7.1 (t, 1 H), 7.3 (m, 3H), 7.5 (t, 2H), 7.70 (d, 1 H); M/z (-) 318 (M-H + ). 

Example 3.03: A/-(3,4-Dichlorobenzyl)-5-nitroindole-2-carboxylic acid in 27% yield, mp 275-276°; NMR 8 

(CD 3 SOCD 3 ) 5.93 (s, 2H), 6.90 (dd, 1H), 7.38 (d, 1H), 7.52 (d, 1H), 7.80 (d, 1H), 8.14 (dd, 1H), 8.78 (d, 1H); M/z 

(-) 365 (M*) t 363, 31 9, 1 75, 1 59, 1 39, 1 08. 

Example 3.04: 5-Bromo-A/-(3,4-dichlorobenzyl)indole-2-carboxylic acid in 70% yield, mp 232-233°; NMR 8 
(CD 3 SOCD 3 ) 5.83 (s, 2H), 7.80 (dd, 1 H), 7.23-7.58 (m, 5H), 7.90 (s, 1 H); M/z (-) 399 (M*), 398, 354, 145. 
Example 3.05: A/-(3,4-Dichlorobenzyl)-5-phenylindoie-2-carboxylic acid in 84% yield; NMR 8 (CD 3 SOCD 3 )5.88 
(S, 2H), 6.95 (d, 1 H), 7.20-7.70 (m, 10H), 7.95 (s, 1 H); M/z (-) 396 (M*) f 394, 350. 

Example 3.06: A/-(3,4-Dichlorobenzyl)-5-(A/-morpholino)indole-2-carboxyiic acid in 73% yield; NMR S 
(CD 3 SOCD 3 ) 3.02 (t, 4H), 3.73 (t, 4H), 5.80 (s, 2H), 6.92 (d, 1 H), 7. 1 2 (m, 3H), 7.29 (s, 1 H), 7.40 (d, 1 H), 7.52 (d, 
1H);M/z (-) 405 (A^), 364. 

Example 3.07: A/-(3,4-Dichlorobenzyl)-5-(A/-pyrrolidino)indole-2-carboxylic acid in 28% yield; M/z (-) 389 (M*). 
Example 3.08: /V-(3,4-Dichlorobenzyl)-5-phenoxyindole-2-carboxylic acid in 83% yield; M/z (-) 412 (M*). 
Example 3.09: A/-(3 , 4-Dichlorobenzyl)-5-(4-dimethylaminophenyl)indole-2-carboxylic acid in 83% yield; M/z (-) 
439 (M*). 

Example 3.10: AA(3,4-Dichlorobenzyl)-5-methoxy-3-(f/-ans-2-carboxycyclopropan-1-yl)-indole-2-carboxylic acid 
in 81 % yield; NMR 8 (CDCI 3 ) 1 .39 (m, 1 H), 1 .77 (m, 1 H), 1 .92 (m, 1 H), 2.80 (m, 1 H), 3.83 (s, 3H), 3.88 (s, 3H), 
5.64(s, 2H), 6.80-7.30 (m, 6H); M/z (-) 434 (M+), 432. 

Example 3.1 1 : A/-(3-Methylbenzyl)-5-nitroindole-2-carboxylicacid in 56% yield (2 steps); M/z (-) 309 (M-H+) , 265. 
Example 3.1 2: A/-(3-Ch]orobenzyl)-5-nitroindole-2-carboxylicacid in 51 % yield (2 steps) ; M/z (-) 329 (M-H + ) , 285. 
Example 3.13: A/-(3-Methoxybenzyl)-5-nitroindole-2-carboxylic acid in 22% yield (2 steps); M/z (-) 325 (M-H + ), 
281, 205, 161. 
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Example 3.14: 5-Nitro-/V-(3-trifluoromethylben2yl)-indole-2-carboxylic acid in 56% yield (2 steps); M/z (-) 363 {M- 
H+),319. " " 

Example 3.15: /V-(4-Methoxybenzyl)-5-nitroindole-2-carboxylic acid in 36% yield (2 steps); M/z (-) 325 (M-H + ), 
281, 205, 161, 151, 107. 

Example 3.16: A/-(3-Nitrobenzyl)-5-nitroindole-2-carboxylic acid in 43% yield (2 steps); M/z (-)340 (M-H + ), 296. 
Example 3.17: A/-(f5-ChlorQ-thien-2-yl]methyl)-5-nitroindole-2-carboxylic acid in 65% yield (2 steps); M/z (-) 335 
(M-H + ), 255, 161. 

Example 3.18: 5-Nitro-A/-(4-trifluoromethoxybenzyl)indole'2-carboxylicacid in 49% yield (2 steps); M/z (-) 379 (M- 
H + ),335. 

Example 3.19: 5-Fluoro-A/-(3-'methylbenzyl)indole-2-carboxylic acid in 15% yield (2 steps); M/z (-) 282 (A/MH+), 
238, 146. "~ — — 

Example 3.20: /V-(3-Chlorobenzyl)-5-fluoroindole-2-carboxylic acid in 87% yield (2 steps); M/z (-) 302 (M-H + ), 258. 
Example 3.21 : 5-Fluoro-/V-(3-methoxybenzyl)indole-2-carboxylic acid in 83% yield (2 steps); M/z (-) 298 (M-H+), 
254,146. 

Example 3.22: 5-Fluoro-/V-(3-trifluoromethylbenzyl)indole-2-carboxylic acid in 100% yield (2 steps); M/z (-) 336 
(M-H + ), 292. 

Example 3.23: 5-Fluoro-N-(4-methoxybenzyl)indole-2-carboxylic acid in 73% yield (2 steps); M/z (-) 298 (M-H + ), 
254. ~ ~ ' "~ 

Example 3.24: 5-Fluoro-/V-(3-nitrobenzyl)indole-2-carboxylic acid in 1 00% yield (2 steps); M/z (~)3-\3 (M-H+), 269. 
Example 3.25: A/-(r5'Chloro-thien-2-yl1methyl)-5-fluoroindole'2-carboxylic acid in 53% yield (2 steps); M/z (-) 308 
(M-H+), 228. 

Example 3.26: /V-(6-Chloropiperonyl)-5-fluoroindole-2-carboxylic acid in 1 00% yield (2 steps); M/z (-) 346 (M-H + ), 
302,272. 

Example 3.27: 5-Fluoro-A/-(4-trifluoromethoxybenzyl)indole-2-carboxylic acid in 21% yield (2 steps); M/z (-) 352 
(M-H + ), 308. " ~ 

Example 3.28: A/-(3-Chlorobenzyl)-6-fluoroindole-2-carboxylic acid in 44% yield (2 steps); M/z (-) 302 (Af H + ), 258. 
Example 3.29: 6-Fluoro-/V-(3-methoxybenzyl)indole-2-carboxylic acid in 45% yield (2 steps); M/z (-) 298 (M-H+), 
254. 

Example 3.30: 6-Fluoro-A/-(3-trifluoromethylbenzyl)indole-2-carboxylicacid in 58% yield (2 steps); M/z (-) 336 (M- 
H + ), 292. 

Example 3.31 : 6-Fluoro-/V-(4-methoxybenzyl)indole-2-carboxylic acid in 52% yield (2 steps); M/z (-) 298 (M-H+), 
254 

Example 3.32: 6-Fluoro-/V-(3-nitrobenzyl)indole-2-carboxylicacid in 72% yield (2 steps); M/z (-) 31 3 (M-H + ), 269. 
Example 3.33: /V-(r5-Chloro-thien-2>yl1methyl)-6-fluoroindole-2>carboxylicacid in 67% yield (2 steps); M/z (-) 308 
(M-H+), 228. 

Example 3.34: A/-(6-Chloropiperonyl)-6-fluoroindole-2-carboxylic acid in 64% yield (2 steps); M/z (-) 346 {M-H + ) ; 
302. 

Example 3.35: 6>Fluoro-A/-(4-trifluoromethoxybenzyl)indole-2-carboxylic acid in 55% yield (2 steps); M/z (-) 352 
(Af H + ), 308. 

Example 3.36: /V-(3-ChlorobenzylH,6-dimethoxyindole-2-carboxylic acid in 99% yield (2 steps); M/z (-) 344 (M- 
H + ), 300. 

Example 3.37: 4,6-Dimethoxy-/V-(3-trifluoromethylbenzyl)indQle-2-carboxylic acid in 96% yield (2 steps); M/z (-) 
378 (M-H + ), 334. ~ — 

Example 3.38: ^-([S-Chloro-thien^-ynmethyD^^-dimethoxyindole^-carboxylic acid in 92% yield (2 steps); M/z 
(-) 350 (M-H + ), 270 " " ""~ ' 

Example 3.39: 4,6-Dimethoxy-A/-(4-trifluoromethoxybenzyl)indole-2-carboxy lie acid in 88% yield (2 steps); M/z (-) 
394 (M-H + ), 350. 

Example 3.40: 5,6-Dimethoxy-A/-(3-methylbenzyl)indole-2-carboxylic acid in 66% yield (2 steps); M/z (-) 324 (M- 
H + ), 280. 

Example 3.41 : A/-(3-Chlorobenzyl)-5,6-dimethoxyindole-2-carboxylic acid in 76% yield (2 steps); M/z (-) 344 (M- 
H + ), 300. 

Example 3.42: 5.6-Dimethoxy-A/-(3-trifluoronnethylbenzyl)indQle-2-carboxylic acid in 66% yield (2 steps); M/z (-) 
378 (M-H + ), 334. 

Example 3.43: 3>Bromo-A/-(3-methylbenzyl)indole-2-carboxylic acid in 1 00% yield (2 steps); M/z (-) 344 (M-H + ), 
342, 300, 298. 

Example 3.44: 3-Bromo-A/-(3-chlorobenzyl)indole-2-carboxylic acid in 92% yield (2 steps); M/z (-) 364 <7W-H + ), 
362,320,318. " ' 

Example 3.45: 3-Bromo-/V-(3-methoxybenzyl)indole-2-carboxylic acid in 85% yield (2 steps); M/z (-) 360 (M-H+), 
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358, 316,314, 195. 

Example 3.46: 3-Bromo-A/-(3-trifluoromethylben2yl)indole-2-carboxylic acid in 91% yield (2 steps); M/z (-) 396 
(M-H + ), 354, 352. ^ - — 

Example 3.47: 3-Bromo-/V-(4-methoxyben2yl)indole-2-carboxylic acid in 54% yield (2 steps); M/z (-) 358 (M-H + ), 
316,314. 

Example 3.48: 3-BromO'/V-(3-nitrobenzyl)indole-2-carboxylic acid in 59% yield (2 steps); Miz (-) 373 (M-H + ), 331 , 
329,249. 

Example 3.49: 3-Bromo-A/-([5-Chloro-thien-2-yl]methyl)indole-2-carboxylicacid in 82% yield (2 steps); M/z (-) 370 
(M-H+), 368, 290, 288. ^ - - , 

Example 3.50: 3-Bromo-A/-(6-chloropiperonyl)indole-2-carboxylicacid in 55% yield (2 steps); M/z (-) 408 (A/f-H + ), 
406, 196, 194. ~~ 

Example 3.51 : 3-Bromo-A/-(4-trifluoromethoxyben2yl)indole-2-carboxylic acid in 24% yield (2 steps); M/z (-) 414 
(M-H + ),412,370,368. 

Example 3.52: AA(3,4-Dichloroben2yl)-4-phenylindole-2-carboxy lie acid in 62% yield; M/z 396 (M*), 394, 352, 350, 
213. ~~ " 

Example 3.53: A/-(3,4-Dichloroben2yl)-4-(4-dimethylaminophenyl)indole-2-carboxylic acid in 73% yield; M/z 439 
(M + ), 437, 395, 393. " ~ ~~ 

Example 3.54: A/'O^-DtchlorobenzyD^-fthien^-yHindole^-carboxyiicacid in 36% yield; M/z 402 (M + ), 400, 358, 
356,320,318,276,274. 

Example 3.55: /V-(3,4-Dichloroben2yl)-5-(thien'2-yl)indole-2-carboxylic acid in 54% yield; M/z 402 (M*-), 400, 358, 
356,212,113. 

Example 3.56: /V-(3,4'Dichloroben2yl)-6-(thien-2-yl)indole-2-carboxylic acid in 57% yield; M/z 402 (M*), 400, 358, 
356,322. 

Example 3.57: AA(3,4-Dichlorobenzyl)-5-methoxyindole-2-carboxylic acid in 76% yield, mp 206-207°; M/z 350 
(M + ), 348, 306, 304. " ~" 

Example 3.58: A/-(3,4-Dichloroben2yl)-3-(frans-2-carboxy-cyclopropyl)indole"2-carboxylic acid in 60% yield, mp 
184-185°; M/z 404(M*), 402, 360, 358. " 

Example 3.59: 5-Chloro-A/-(3,4-dichloroben2yl)indole-2-carboxylic acid in 79% yield, mp 227-228°; NMR 5 
(CD3SOCD3) 5.82 (s, 2H), 6.89 (d, 1 H), 7.28 (m, 3H), 7.49 (d, 1 H), 7.58 (d, 1 H), 7.77 (s, 1 H); M/z 354 (M+), 352, 
308, 145. 

Example 3.60: 6-Chloro-A/-(3,4-dichlorobenzyl)»ndole-2-carboxylicacid in 68% yield, mp 219-220°; M/z 354 (M*), 
352, 31 0, 308, 1 45. ~ "~ 

Example 3.61: AA(3,4-Dichlorobenzyl)-4-methoxyindole-2-carboxylic acid in 58% yield, mp 220-221°; M/z 350 
(M*), 348, 306, 304. 

Example 3.62: A/-(3,4-Dichlorobenzyl)-6-trifluoromethylindole-2-carboxylic acid in 52% yield, mp 238-239°; M/z 
388 (M*-), 386, 344, 342, 1 96. 

Example 3.63: A/-(3,4-Dichlorobenzyl)-6-methoxyindole-2-carboxylic acid in 74% yield, mp 165-166°; M/z 350 
(M*), 348, 306, 304. ~ " ~ 

Example 3.64: A/-(3,4-Dichloroben2yl)-6-nitroindole-2-carboxylic acid in 78% yield, mp 256-257°; M/z 365 (M+), 
363,321,319, 173, 145. 

Example 3.65: A/-(3,4-Dichlorobenzyl)-4-nitroindole-2-carboxylic acid in 39% yield, mp 296-297°; M/z 365 (M f ), 
363,321,319,173,145. 

Example 3.66: A/-(3,4-Dichlorobenzyl)-5-(carboxymethylamino)indole-2-carboxylic acid in 55% yield, mp 
206-207°; M/z (-) 393 (M*), 391 , 347, 333, 226, 139. 

Example 3.67: 5,7-Dichloro-A/-(3,4-dichloroben2yl)indole-2-carboxylic acid in 32% yield (2 steps); M/z (-) 388 (M*), 
344. 

Example 3.68: 7-Chloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylic acid in 81% yield (2 steps); M/z (-) 354 (M*) f 
308. ~~ ~~~ ~ 

Example 3.69: A/-(3,4-Dichloroben2yl)indole-2.5-dicarboxylic acid in 49% yield (2 steps); M/z (-) 364 [M*) t 362, 
332, 318, 202, 180. 

Example 3.70: A/-(3 t 4-Dichlorobenzyl)-7-methoxyindole-2-carboxylicacid in 66% yield (2 steps); M/z (-) 350 (M+), 
348,304. 

Example 3.71 : 6-Bromo-A/-(3,4-dichlorobenzyl)indole-2-carboxylic acid in 79% yield (2 steps); M/z (-) 398 (M + ), 
354. ~ " ^ ' J 

Example 3.72: A/-(3,4-Dichloroben2yl)-5-trifluoromethoxyindole-2-carboxylic acid in 68% yield (2 steps); M/z (-) 
404 (A^-), 402, 358. 

Example 3.73: A/-(3,4-DichlQroben2yl)-5-methylindole-2-carboxylic acid in 59% yield (2 steps); M/z (-) 334 (M+), 
332,288. " 
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Example 3.74: A/-(3,4-Dichloroben2yl)-4,6-b/s-trifluoromethylindole-2-carboxylic acid in 62% yield (2 steps); Mlz 
(-) 456 (M*), 454, 410. 

Example 3.75: A/-(3 t 4-Dichlorobenzyl)-5-methanesulphonylindole-2-carboxyric acid in 74% yield (2 steps); Mlz (-) 
398 {M*) t 396, 352. 

Example 3.76: 4,7-Dichloro-/\/-(3,4'dichlorobenzyl)indole-2-carboxylicacid in 76% yield (2 steps); Mlz (-) 389 (M*), 
344. 

Example 3.77: 7-Acetyl-AA(3,4-dichlorobenzyl)indole-2-carboxylic acid in 57% yield (2 steps); Mlz (-} 362 (M+), 
360,316. 

Example 3.78: S-t-Butyl-A/^S^-dichlorobenzyQindole^carboxylic acid in 59% yield (2 steps); Mlz (-) 376 (M+) y 
374,330. ~ 

Example 3.79: 6.7-Dichloro-A/-(3,4-dichlorobenzyi)indole-2"Carboxylicacid in 86% yield (2 steps); Mlz (-) 388 (M+), 
386,344,342. 

Example 3.80: A/-(3,4-DichlQrobenzyl)-7-methylindole-2-carboxylic acid in 55% yield (2 steps); Mlz (-) 334 (A/f), 
332,290,288. "~ " — ^ 

Example 3.81 : /V-(3,4-Dichlorobenzyl)-6-trifluoromethylindole-2-carboxyIicacid in 74% yield (2 steps); Mlz (-) 388 
(/If-), 386, 344, 342. ^ " ~ 

Example 3.82: 5,6-Dichloro-A/-(3,4-dichlorobenzyl)indole-2'Carboxylicacid in 76% yield (2 steps); Mlz (-) 388 (Af-), 
386, 344, 342. ^ ^ ~~~ ^ ~ ' ~ ~ 

Example 3.83: A/-(3,4-Dichlorobenzyl)-3-methyiindole-2'Carboxylic acid in 84% yield; NMR 6 (CD 3 SOCD 3 ) 2.55 
(s, 3H), 5.8 (s, 2H), 6.85 (d, 1 H), 7.1 (t, 1 H), 7.3 (m, 2H), 7.5 (m, 2H), 7.7 (m, 1 H). Mlz (-) 332 (M-H + ). 
Example 3.84: 3-Acetyl-/V-(3,4-Dichlorobenzyl)indole-2-carboxylic acid in 46% yield, mp 163-164°; NMR 8 
(CD3SOCD3) 2.65 (s, 3H), 5.6 (s, 2H), 7.05 (m, 1 H), 7.3 (m, 2H), 7.5 (m, 1 H), 7.6 (m, 3H), 8.05 (m, 1 H). Mlz (-) 
362 

Example 3.85: 5-Acetyl-A/-(3,4-Dichlorobenzyl)indole-2-carboxylic acid in 92% yield, mp 261-262°; NMR 8 
(CD3SOCD3) 2.6 (s, 3H), 5.9 (s, 2H), 6.9 (m, 1 H), 7.3 (m, 1 H), 7.5 (m, 2H), 7.65 (d, 1 H), 7.9 (m, 1 H), 8.45 (m, 1 H). 
Mlz (-) 360 (M-H+). 

Example 3.86: A/-(3,4-DichlorobenzylH-hydroxyindole-2-carboxylic acid in 81% yield; NMR 5 (CD 3 SOCD 3 ) 5.78 
(s, 2H), 6.43 (d, 1 H), 6.88-6.94 (m, 2H), 7.08 (t, 1 H), 7.27 (d, 1 H), 7.36 (s, 1 H), 7.52 (d, 1 H), 9.89 (s, 1 H); Mlz (-) 
336 (M*), 334, 292, 290. 

Example 3.87: /V-(3,4-Dichlorobenzyl)-4-trifluoromethylindole-2-carboxylic acid in 85% yield; Mlz (-) 388 {M+). 
Example 3.88: A/-(3,4-Dichlorobenzyi)-5-trifluoromethylindole-2-carboxylic acid in 79% yield; Mlz (-) 388 (M+). 
Example 3.89: /V-(3,4-Dichlorobenzyl)-7-trifluoromethylindole-2-carboxylic acid in 82% yield; Mlz (-) 388 {M+). 
Example 3.90: 4-Chloro-A/-(3,4-dichiorobenzyi)indole-2-carboxyrtc acid in 60% yield; Mlz (-) 354 {M+). 
Example 3.91 : 4,5-Dichloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylic acid in 87% yield; Mlz (-) 389 (M+). 
Example 3.92: A/-(3,4-Dichlorobenzyl)-4-fluoroindole-2-carboxylic acid in 71% yield; Mlz (-) 338 (M+). 
Example 3.93: Ay-(3,4-Dichlorobenzyl)-6-fluoroindole-2-carboxylic acid in 95% yield; Mlz (-) 338 (M+). 
Example 3.94: A/-(3.4-Dichlorobenzyl)-7-fluoroindole-2-carboxylic acid in 87% yield; Mlz (-) 338 (M*). 
Example 3.95: 7-Bromo-A/-(3,4-dichlorobenzyl)indole-2-carboxylic acid in 63% yield; Mlz (-) 399 {M+). 
Example 3.96: A/-(3,4-Dichlorobenzyl)-4-(3-trifluoromethylphenyl)indole-2-carboxylicacid in 68% yield; Mlz (-) 462 
(M-H + ). " "~ "*~ ~— ----- - — - 

Example 3.97: A/-(3,4-Dichlorobenzyl)-4-(4-trifluoromethylphenyl)indoie-2-carboxylicacid in 85% yield; Mlz(-) 462 
(M-H + ). 

Example 3.98: /V-(3,4-D)chlorobenzyl)-4-(2-fluorophenyl)indole-2-carboxylicacid in 45% yield; Mlz (-) 41 2 ( A//-H+). 
Example 3.99: A/-(3,4-Dichlorobenzyl)-4-(3-methylphenyl)indole-2-carboxync acid in 65% yield; Mlz (-) 408 
(M-H + ), 

Example 3.100: 4-(3-Aminophenyl)-A/-(3,4-dichlorobenzyl)indole-2-carboxylic acid in 51% yield; Mlz (-) 409 (M- 
H + ). — — — - — ■- 

Example 3.101: 4-(4-Chlorophenyl)-/V-(3,4-dichlorobenzyl)indole-2-carboxylic acid in 65% yield; Mlz (-) 428 (M- 
H + ). ~~~~ ' ' ~ ~ 

Example 3.102: A/-(3,4-Dichlorobenzyl)-4-(4-methoxyphenyl)indole-2-carboxylicacid in 83% yield; Mlz (-J424 (M- 
H + ). ^ ~ ~ ~ ~ 

Example 3.103: A/-(3,4-Dichlorobenzyl)-4-(2-napthyl)indole-2-carboxylic acid in 84% yield; Mlz (-) 444 (M-H + ). 
Example 3.104: 4-(5-Chlorothien-2-yl)-A/-(3,4-dichlorobenzyl)indole-2-carboxylic acid in 78% yield; Mlz (-) 434 
(M-H + ). ^ ~ ^ * 

Example 3.105: A/-(3,4-Dichlorobenzyl)-4-(thien-3-yl)indole-2-carboxvlic acid in 84% yield; Mlz (-) 400 (M-H+). 
Example 3.106: A/-(3,4-Dichlorobenzyl)-4-(2-pyridyl)indole-2-carboxylic acid in 70% yield; Mlz (-) 397 (M 4 -). 
Example 3.107: A/-(3,4-Dichlorobenzyl)-4-(3-pyridyl)indole-2-carboxylic acid in 50% yield; Mlz (-) 397 (M*). 
Example 3.108: 3-Bromo-5-chloro-/V-(3,4-dichlorobenzyl)indole-2-carboxylic acid in 93% yield; NMR 8 
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(CD3SOCD3) 5.82 (s, 2H), 6.91 (dd, 1 H), 7.3-7.4 (m, 2H), 7.52 (d, 1 H), 7.56 (d, 1 H), 7.66 (d, 1 H); Mlz (-) 430 (M- 
H + ), 386. 

Example 3.109: 3-ChlQro-/V-(3,4-dichlorobenzyl)-5-fluoroindole-2'Carboxylic acid in 94% yield; NMR 8 
(CD3SOCD3) 5.81 (s, 2H), 6.90 (dd, 1H), 7.24 (t, 1H), 7.34-7.40 (m, 2H), 7.67 (dd, 1H); Mlz (+) 374 (MH + ), 372, 
370, 330, 328, 326. 

Example 3.110: 5-Amino-/V-(3 t 4-dichlorobenzyl)indole-2-carboxylicacid in 78% yield; NMR 8 (CD 3 SOCD 3 ) 5.70 

(s, 2H), 6.70 (m, 2H), 6.88 (dd, 1 H), 7.0 (s, 1 H), 7.22 (m, 2H), 7.49 (d, 1 H); Mlz (-) 335, 333, 289. 

Example 3.1 1 1 : 4-Amino-A/-(3,4-dichloroben2yl)indole-2-carboxylic acid in 61 % yield; Mlz (-) 335, 333, 291 , 289. 

Example 4 

AA(3,4-Dichlorobenzyl)-5-acetylaminoindole-2-carboxylic acid 

[0143] Methyl A/-(3,4-Dichlorobenzy!)-5-acetylaminoindole-2-carboxylate (88 mg) and lithium iodide (300 mg) were 
dissolved in pyridine and heated at reflux for 8 hours, then cooled to room temperature and poured into 2M HCI and 
extracted with diethyl ether. Combined organic extracts were dried (MgS0 4 ) and concentrated in vacuo to give an oil 
which was purified by column chromatography using DCM-2% methanol as eluent to give the desired end product as 
a white solid (1 9 mg, 22%), mp 245-246°; NMR 8 (CD 3 SOCD 3 ) 2.02 (s, 3H), 5.82 (s, 2H), 6.90 (d, 1 H), 7.20-7.55 (m, 
5H), 8.02 (s, 1 H), 9.83 (s, 1 H); Mlz(+) 377 (MH+), 278. 

Example 5 

Ethyl A/-(3,4-dichlorobenzyl)-5-(4-fA/,A/-dimethylamino|phenyl)indole-2-carboxylate 

[0144] Ethyl 5-bromo-/V-(3,4-dichlorobenzyl)indole-2-carboxylate (0.3 g), 4-dimethylaminobenzene boronic acid 
(0.13 g) and tetrakis triphenylphosphine-palladium(O) (20 mg) were dissolved in degassed toluene / ethanol / 2M po- 
tassium carbonate (2:2:1 ) under argon and warmed at 80°C for 1 6 hours. The reaction was then cooled to room tem- 
perature and partitioned between 2M HCI and ethyl acetate. Combined organic extracts were dried (MgS0 4 ) and con- 
centrated in vacuo. The residue was purified by column chromatography using Ahexane-15% ethyl acetate as eluent 
to give the desired end product as a pale brown solid (0.25 g, 76%); NMR 5 (CDCI 3 ) 1 .38 (t, 3H), 2.98 (s, 6H), 4.38 (q, 
2H), 5.78 (s, 2H), 6.80-7.80 (m, 11 H); Mlz(+) 467 {M+), 319, 280, 239. 

Examples 5.01-5.05 

[0145] The procedure described in example 5 was repeated using the appropriate bromoindole and boronic acid. 
Thus were obtained the compounds described below. 

Example 5.01: Ethyl A/-(3,4-dichlorobenzyl)-4-phenylindole-2-carboxylate in 100% yield; M/z(+) 424 (A/f*), 390, 
130, 116. ~~ - 

Example 5.02: Ethyl 

A/-(3,4-dichlorobenzyl)-4-(4-fA/ 1 A/-dimethylaminolphenyl)indole-2-carboxylate in 1 00% yield; Mfz(+) 467 (M*), 241 , 
198, 131, 130, 118. 

Example 5.03: Ethyl A/-(3,4-dichlorobenzyl)-4-(thien-2-yi)indole-2-carboxylate in 79% yield; Mlz{+) 430 (M+), 350, 
348,215. ~ ^ 

Example 5.04: Ethyl A/-(3,4-dichlorobenzyl)-5-(thien-2-yl)indoie-2-carboxylate in 30% yield; Mlz 430 (Af*), 398, 
396, 350, 348, 130. 

Example 5.05: Ethyl A/-(3,4-dichlorobenzyl)-6-(thien-2-yl)indole-2-carboxylate in 61% yield; Mlz(+) 430 (Af-), 350, 
348, 215. 

Example 5.06: Ethyl A/-(3 > 4-dichlorobenzvl)-4-(3-trifiuoromethylphenyl)indole-2-carboxylate in 87% yield; NMR 8 
(CD3SOCD3) 1 .2 (t, 3H), 4.3 (q, 2H), 5.9 (s, 2H), 6.95 (m, 1 H), 7.3 (m, 2H), 7.4 (m, 2H), 7.5 (m, 1 H), 7.7 (m, 1 H), 
7.8 (m, 2H), 7.9 (s, 1 H), 8.0 (m, 1 H); Mlz (+) 492 {M+). 

Example 5.07: Ethyl A/-(3,4-dichlorobenzyl)-4-(4-trifluoromethylphenyl)indole-2-carboxylate in 81 % yield; NMR 8 
(CD3SOCD3) 1 .3 (t, 3H), 4.3 (q, 2H), 5.9 (s, 2H), 6.9 (m, 1 H), 7.3 (d, 1 H), 7.4 (m, 2H), 7.5 (m, 2H), 7.70 (d, 1 H), 
7.9(S,4H);Mz(+)492(Af*). 

Example 5.08: Ethyl A/-(3,4-dichlorobenzyl)-4-(2-fluorophenyl)indole-2-carboxylate in 97% yield; NMR 8 
(CD3SOCD3) 1.25 (t, 3H), 4.3 (q, 2H), 5.9 (s, 2H), 6.9 (m, 1H), 7.1 (m, 1H), 7.2 (d, 1 H), 7.4 (m, 7H), 7.7 (m, 1H); 
Mlz (+) 442 (W). 

Example 5.09: Ethyl A/-(3,4-dichlorobenzyl)-4-(3-methylphenyl)indole-2-carboxylate in 78% yield; NMR 8 
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(CD3SOCD3) 1 .25 (t, 3H), 2.4 (s, 3H), 4.25 (q, 2H), 5.85 (s, 2H), 6.9 (m, 1 H), 7.1 (m, 1 H), 7.2 (m, 2H), 7.3 (s, 1 H), 
7.4 (m, 5H), 7.5 (m, 2H); M/z (+) 438 (M+). 

Example 5.10: Ethyl 4-(3-aminophenyl)-A/-(3 > 4-dichlorobenzyl)indole-2-carboxylate in 52% yield; NMR 8 
(CD3SOCD3) 1 .3 (t, 3H), 4.3 (q, 2H), 5.9 (s, 2H), 6.6 (m, 1 H), 6.75 (m, 1 H), 6.9 (m, 2H), 7.1 5 (m, 2H), 7.4 (m, 3H), 
7.55 (t, 2H);M/z(+) 439 (M*). 

Example 5.11: Ethyl 4-(4-chlorophenyl)-A/-(3 > 4-dichlorobenzyl)indole-2-carboxylate in 81% yield; NMR 8 
(CD3SOCD3) 1 .2 (t, 3H), 4.3 (q, 2H), 5.9 (s, 2H), 6.9 (m, 1 H), 7.2 (d, 1 H), 7.5 (m, 9H); M/z (+) 458 (MH+). 
Example 5.12: Ethyl A/-(3,4-dichlorobenzyl)-4-(4-methoxyphenyl)indole-2-carboxyiate in 57% yield; NMR 8 
(CD3SOCD3) 1.25 (t, 3H), 3.8 (s, 3H), 4.3 (q, 2H), 5.9 (s, 2H), 6.9 (m, 1H), 7.1 (d, 1H), 7.4 (m, 3H), 7.6 (m, 4H); 
M/z(+) 454 (MH+). 

Example 5.13: Ethyl A/-(3 ) 4-dichlorobenzyl)-4-(2-napthyl)indole-2-carboxylate in 78% yield; NMR 8 (CD 3 SOCD 3 ) 

1.2 (t, 3H), 4.3 {q, 2H), 5.9 (s, 2H), 7.05 (m, 2H), 7.5 (m, 6H), 7.6 (m, 1H), 7.8 (m, 1H), 8.0 (m, 3H), 8.2 (s, 1H); 
M/z (+) 474 (MH + ). 

Example 5.14: Ethyl 4-(5-chlorothien-2-yl)-A/-(3,4-dichlorobenzyl)indole-2-carboxylate in 18% yield; NMR 8 
(CD3SOCD3) 1 .3 (t, 3H), 4.3 (q, 2H), 5.85 (s, 2H), 6.9 (m, 1 H), 7.25 (m, 1 H), 7.3 (m, 3H), 7.5 (m, 4H); M/z (+) 466 
(MH + ), 

Example 5.15: Ethyl A/-(3,4-dichlorobenzyl)-4-(thien-3-yl)indole-2-carboxylate in 73% yield; NMR 8 (CD 3 SOCD 3 ) 

1 .3 (t, 3H), 4.3 (q, 2H), 5.9 (s, 2H), 6.9 (m, 1 H), 7.4 (m, 3H), 7.5 (m, 4H), 7.7 (m, 1 H), 7.9 (m, 1 H); M/z(+) 430 (MH + ). 

Example 6 

Ethyl A/-(3,4-dichlorobenzyl)-4-(2-pyridyl)indole-2-carboxylate 

[0146] Ethyl 4-bromo-A/-(3,4-dichlorobenzyl)indole-2-carboxyIate (0.15 g), 2-(tri-n-butylstannyl) pyridine (0.155 g), 
lithium chloride (30 mg) and tefra/c/striphenylphosphine-palladium(0) (15 mg) were dissolved in anhydrous degassed 
toluene under argon and warmed at 105°C for 16 hours. The reaction was then cooled to room temperature and 
partitioned between water and dichloromethane. Combined organic extracts were dried (MgS0 4 ) and concentrated in 
vacuo. The residue was purified by column chromatography using /-hexane-30% ethyl acetate as eluent to give the 
desired end product as a white solid (0.08 g, 54%); M/z (+) 425 (M+). 

Example 6.01 

[0147] The procedure described in example 6 was repeated using the appropriate bromoindole and aryl stannane. 
Thus was obtained the compound described below. Ethyl /V-(3,4-dichlorobenzyl)-4-(3-pyridyl)indole-2-carboxylate in 
34% yield; M/z (+) 425 (M>). " " 

Example 7 

l-tS^-DichlorobenzyQ-A/^phenylsulphonyQindole^carboxamide 

[0148] A solution of A/-(3,4-dichlorobenzyl)indole-2-carboxylic acid (0.23 g), benzenesulphonamide (129 mg), 
dimethylaminopyridine (0.22 g) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.19 g) in dichlo- 
romethane was allowed to stir for 24 hours at room temperature. 2N HCI was added and the reaction stirred vigorously 
for 2 hours, then extracted with dichloromethane. Combined organic extracts were dried (MgS0 4 ) and concentrated 
to yield the desired end product as a white crystalline solid (1 22 mg, 32%); NMR 8 (CD 3 SOCD 3 ) 5.65 (s, 2H), 6.73 (dd, 
1 H), 7.1 2 (m, 2H), 7.30 (t, 1 H), 7.38 (d, 1 H), 7.56 (m, 4H), 7.70 (m, 2H), 7.91 (d, 2H); M/z (-) 457 (M-H+). 

Examples 7.01-7.04 

[0149] The procedure described in example 6 above was repeated using the appropriate amine or sulphonamide. 
Thus were obtained the products described below. 

Example 7.01: 1-(3,4-Dichlorobenzyl)-A/-(methanesulphonyl)indole-2-carboxamide in 44% yield; NMR 8 
(CD3SOCD3) 3.30 (s, 3H), 5.77 (s, 2H), 6.91 (dd, 1H), 7.16 (t, 1H), 7.33 (m, 2H), 7.51 (d, 1H), 7.56 (d, 1H), 7.60 
(s, 1 H), 7.74 (d, 1 H); M/z (+) 397 (MH + ). 

Example 7.02: 1-(3,4-Dichlorobenzyi)-A/-(3,5-dimethylisoxazole-4-sulphonyl) indole-2-carboxamide in 37% yield; 
NMR 8 (CD3SOCD3) 2.32 (s, 3H), 2.62 (s, 3H), 5.68 (s, 2H), 6.77 (dd, 1H), 7.13 (s, 1H), 7.15 (t, 1 H), 7.33 (t, 1H), 
7.42 (d, 1 H), 7.56 (s, 1 H), 7.58 (d, 1 H), 7.71 (d, 1 H); M/z (-) 476 (M-H+). 
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Example 7.03: 1-(3 l 4-Dichlorobenzyl)-2-(4-methylpiperazin-1-ylcarbonyl)indole in 1 0% yield; NMR 5 (CD 3 SOCD 3 ) 
2.79 (S, 3H), 3.17 (s, 2H), 3.77 (s, 2H), 5.48 (s, 2H), 6.87 (s, 1H), 7.05 (dd, 1H), 7.11 (t, 1H), 7.23 (m, 1H), 7.35 
(d, 1 H), 7.45 (s, 1 H), 7.49 (d, 1 H), 7.65 (d, 1 H); M/z (+) 476 (MH + ). 

Example 7.04: 1-(3,4-DichlorobenzyO-A/-methylindole-2-carboxamide in 54% yield; NMR 5 (CD 3 SOCD 3 ) 2.75 (d, 
5 3H), 5.81 (s, 2H), 6.99 (dd, 1H), 7.10 (t, 1H), 7.14 (s, 1H), 7.22 (t, 1H), 7.32 (d, 1H), 7.50 (m, 2H), 7.66 (d, 1H), 

8.53 (brs, 1H); Mlz{-) 331 (M-H+). 

Example 8 

10 A/-(3,4-Dichlorobenzyl)-2-cyanoindole and A/-(3,4-dichlorobenzyl) indole-2-carboxamide 

[0150] Methanesulphonyl chloride (1 ml) added to a solution of /V--(3,4-dichlorobenzyl)indole-2-carboxylic acid (0.23 
g) in pyridine at 0°C, and reaction stirred for 2 hours. Ammonia gas was then bubbled through the reaction mixture for 
1 5 mins and then concentrated in vacuo. The residue was dissolved in fresh pyridine, cooled to 0°C and methanesulpho- 

*5 nyl chloride (1 ml) added dropwise. The reaction was stirred for 16 hours, then concentrated in vacuo and residue 
partitioned between 1 N HCI and dichloromethane. Combined organic extracts were dried (MgS0 4 ) and concentrated 
and the resulting solid purified by column chromatography using dichioromethane-1 0% ethyl acetate as eluent to give 
A/-(3,4-dichlorobenzyl)-2-cyanoindole as yellow crystals (58 mg, 27%); NMR 8 (CD 3 SOCD 3 ) 5.82 (s, 2H), 6.95-7.70 
(m, 7H), 8.03 (m, 1H); M/z(+) 300 (M*), 161, 159; followed by A/-(3,4-dichlorobenzyl) indole-2-carboxamide as yellow 

20 crystals (37 mg, 16%); Mz(+) 318 (M+), 274, 161, 159, 71, 57. 

Example 9 

Ethyl 5-amino-A/-(3,4-dichlorobenzyl)indole-2-carboxylate 

25 

[0151] Sodium borohydride (1.19 g) in ethanol was added dropwise to ethyl /V-(3,4-dichlorobenzyl)-5-nitroindole- 
2-carboxylate (1 2.4 g) and stannous chloride dihydrate (35.6 g) in ethanol at 60°C and reaction stirred for 5 hours. The 
mixture was then cooled, made basic with 2N sodium hydroxide and extracted with ethyl acetate. Combined organic 
extracts were dried (MgS0 4 ) and concentrated to give an oil which crystallised upon trituration with ^hexane. Filtration 
30 yielded the desired end product as a pale brown solid (1.18 g, 10%); NMR 8 (CDCI 3 ) 1.32 (t, 3H), 4.26 (q, 2H), 6.69 
(S, 2H), 6.78-7.35 (m, 7H); M/z (-) 363 (M*), 274, 267, 265, 151, 121, 102. 

The procedure described above was repeated using the appropriate nitroindole. Thus was obtained the compound 
described below. 

35 Example 9.1 : Ethyl 4-amino-A/-(3,4-dichlorobenzyl)indole-2-carboxylate in 43% yield; Miz (+) 364, 362, 203, 1 59, 

131. ^ ~ " 

Example 10 

40 Methyl 5-acetviamino-/V-(3,4-dichlorobenzyl)indole-2-carboxylate 

[0152] Methyl /V»(3,4-dichlorobenzyl)-5-aminoindole-2-carboxylate (0.28 g) was dissolved in acetic anhydride and 
heated to 90°C for 1 hour. Upon cooling, the title compound crystallised as white needles, was filtered off, washed with 
diethyl ether and dried in vacuoXo yield the desired end product (0.1 g, 32%); NMR 5 (CD 3 SOCD 3 ) 2.03 (s, 3H), 3.80 
45 ( S , 3H), 5.80 (s, 2H), 6.88 (m, 1 H), 7.36 (m, 3H), 7.52 (d, 2H), 8.08 (s, 1 H), 9.88 (s, 1 H); M/z (-) 391 (M+), 389. ' 

Example 11 

Methyl A/-(3,4-dichlorobenzyl)-5-(ethoxycarbonylmethylamino)indole-2-carboxylate 

50 

[0153] Sodium cyanoborohydride (0.2 g) was added in a single portion to methyl A/-(3,4-dichlorobenzyl)-5-aminoin- 
dole-2-carboxylate (0.1 6 g), ethyl glyoxalate (0.2 ml of 50 wt% solution in toluene) and acetic acid (0.1 ml) in methanol 
(3 ml). The reaction was stirred for 5 mins then partitioned between ethyl acetate and 2M HCI. Combined organic 
extracts were dried (MgS0 4 ) and concentrated to give an oil which crystallised upon trituration with /'-hexane. Filtration 
55 yielded the desired end product as an off-white powder (0.136 g, 67%); NMR 8 (CD 3 SOCD 3 ) 1 .18 (t, 3H), 3.79 (s, 3H), 
3.82 (d, 2H), 4.08 (q, 2H), 5.72 (s, 2H), 6.60-7.50 (m, 7H); M/z (+) 435 (/^), 1 33. 
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Preparation of Starting Materials 

[0154] Starting materials for the Examples above are either commercially available or are readily prepared by stand- 
ard methods from known materials. For example the following reactions (Methods A-J) are illustrations but not limita- 
5 tions of the preparation of some of the starting materials used in the above reactions. 

Method A 

Ethyl 5-(/V-morpholino)indQle-2-carboxylate 

10 

[0155] 5-/V-Morphofino-2-nitrotoluene (2 g) in THF was added dropwise to a solution of potassium ethoxide (1 .12 g) 
and diethyl oxalate (1 .8 ml) in THF to give a deep purple solution which was stirred for 1 6 hours then concentrated in 
vacuo. The residue was triturated with diethyl ether and filtered to give a purple solid which was dissolved in ethanol 
containing acetic acid (2 ml). Cyclohexene (2 ml) and 10% Pd/C (0.2 g) was added and the mixture heated at reflux 
15 for 18 hours, cooled to room temperature, filtered and concentrated in vacuo. The residue was triturated with diethyl 
ether and filtered to give the desired starting material as a pale brown solid in 50% yield; NMR 5 (CD 3 SOCD 3 ) 1 .32 (t, 
3H), 3.03 (t, 4H), 3.73 (t, 4H), 4.29 (q, 2H), 7.02 (m, 2H), 7.08 (d, 1 H), 7.34 (d, 1 H), 11 .60 (brs, 1 H); M/z (+) 275 (MH+), 
229. 

The procedure described above was repeated using the appropriate 2-nitrotoluene. Thus were obtained the compounds 
20 described below. 

Ethyl 5-A/-pyrrolidinoindoie-2-carboxylate in 21 % yield; NMR 5 (CD 3 SOCD 3 ) 1 .29 (t, 3H), 1 .92 (t, 4H), 3.20 (t, 4H), 4.27 
(q, 2H), 6.60 (d, 1 H), 6.76 (dd, 1 H), 6.91 (m, 1 H), 7.29 (d, 1 H), 11 .40 (brs, 1 H); M/z (+) 259 (MH + ). 
Ethyl 5-phenoxyindole-2-carboxylate in 36% yield; NMR 5 (CD 3 SOCD 3 ) 1.32 (t, 3H), 4.33 (q, 2H), 6.90-7.48 (m, 9H), 
11 .85 (brs, 1 H); M/z (+) 282 (MH+), 240, 200, 198. 
25 [0156] Intermediates used in preparation of these starting materials were prepared as follows. 5-A/-Morpholino-2-ni- 
trotoluene 

[0157] A mixture of 5-fluoro-2-nitrotoluene (11 g), morpholine (8.1 ml), and potassium carbonate (12.8 g) in dimeth- 
ylsulphoxide was heated and stirred at 100°C for 3 hours then cooled to room temperature. The reaction was poured 
into water and the resulting yellow solid filtered off and recrystallized from methanol to give the desired starting material 
30 as yellow needles (13.4 g, 85%), mp 205-206°; NMR 5 (CD 3 SOCD 3 ) 3.28 (s, 3H), 3.37 (t, 4H), 3.71 (t, 4H), 6.87 (m, 
2H), 8.00 (d, 1 H); M/z (+) 223 (MH + ), 206. 

The procedure described above was repeated using the appropriate amine or hydroxy compound. Thus were obtained 
the compounds described below. 

5-A/-Pyrro)idino-2-nitrotoluene in 90% yield; NMR 8 (CD 3 SOCD 3 ) 1.97 (m, 4H), 2.55 (s, 3H), 3.36 (m, 4H), 6.44 (m, 
35 2H), 8.00 (d, 1H);M/z(+) 207 (MH + ), 190. 

5-Phenoxy-2-nitrotoluene in 100% yield; NMR 5 (CDCI 3 ) 2.58 (s, 3H), 6.83 (m, 2H), 7.08 (d, 2H), 7.24 (m, 1H), 7.42 
(m, 2H), 8.04 (d, 1 H); M/z (+) 230 (MH+). 

Method B 

40 

Ethyl 5-bromoindo!e-2-carboxy!ate 

[0158] 4-Bromophenylhydrazine hydrochloride (15 g), ethyl pyruvate (11 ml) and acetic acid (1 ml) were dissolved 
in ethanol and heated to reflux for 2 hours, then cooled to room temperature, resulting in precipitation of a yellow solid, 
^5 which was filtered off and dried in vacuo to give the ethyl pyruvate 4-bromophenylhydrazone (16.3 g, 71%), mp 
153-154°; NMR 5 (CD 3 SOCD 3 ) 1 .23 (t, 3H), 2.03 (s, 3H), 4.18 (q, 2H), 7.19 (d, 2H), 7.40 (d, 2H), 9.88 (brs, 1 H); M/z 
(-) 285 (M"), 283, 171, 169, 113. 

[0159] The powdered hydrazone was mixed with polyphosphoric acid (1 00 g) and the resulting paste heated at 1 1 0°C 
for 1 hour, then cooled to room temperature. Water was added with stirring, and the resulting pale brown solid filtered 
50 off and recrystallized from ethanol to give the desired starting material as a yellow powder (5.80 g, 38%), mp 1 60-1 61°; 
NMR 5 (CD 3 SOCD 3 ) 1 .42 (t, 3H), 4.42 (q, 2H), 7.1 4 (s, 1 H), 7.73-7.40 (m, 2H), 7.80 (s, 1 H), 9.21 (brs, 1 H); M/z (-) 268 
(A**), 266, 196, 194, 157. 

The procedure described above was repeated using the appropriate hydrazine. Thus were obtained the compounds 
described below. (Note: where two regioisomeric products were formed, these were separated by column chromatog- 
55 raphy). 

Ethyl 4-bromoindole-2-carboxylate in 5% yield (2 steps); NMR 5 (CDCI 3 ) 1 .43 (t, 3H), 4.42 (q, 2H), 7.1 2-7.40 (m, 4H), 
9.20 (brs, 1H); M/z (-) 268 (M*) f 266, together with ethyl 6-bromoindole-2-carboxylate in 3% yield (2 steps); NMR 5 
(CDCI 3 ) 1.42 (t, 3H), 4.42 (q, 2H), 7.23 (m, 2H), 7.58 (d, 1H), 7.60 (s, 1H), 9.00 (brs, 1H); M/z(-) 268 (M*), 266, 109. 
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Ethyl 4-nitroindole-2-carboxylate in 1 9% yield (2 steps), mp 225-226°; NMR 6 (CDCI 3 ) 1 .38 (t, 3H), 4.41 (q, 2H), 7.50 
(t, 1H), 7.60 (s, 1H), 7.95 (d, 1H), 8.15 (d, 1H), 12.76 (brs, 1H); Mlz (+) 235 (MH + ), together with ethyl 6-nitroindole- 
2-carboxylate in 21% yield (2 steps), mp 1 95-1 96°; NMR 8 (CDCI 3 ) 1 .37 (t, 3H), 4.39 (q, 2H), 7.31 (s, 1 H), 7.88 (t, 1 H), 
7.94 (dd, 1H), 8.35 (d, 1H), 12.61 (brs, 1H); Mlz (+) 235 (MH + ). 
5 Ethyl 5,7-difluoroindole-2-carboxylate in 29% yield (2 steps); NMR 5 (CD 3 SOCD 3 ) 1 .3 (t, 3H), 4.3 (q, 2H), 7.1 - 7.4 (m, 
3H), 12.5 (bs, 1H). 

Ethyl 4-trifluoromethylindole-2-carboxylate in 12% yield (2 steps), mp 147-148°; NMR 5 (CD 3 SOCD 3 ) 1 .3 (t, 3H), 4.4 
(q, 2H), 7.1 (s, 1 H), 7.5 (m, 2H), 7.8 (d, 1 H), 1 2.4 (bs, 1 H); Mlz (+) 257*(/W*), together with ethyl 6-trifluoromethylindole- 
2-carboxylate in 8% yield (2 steps), mp 181-182°; NMR 8 (CD 3 SOCD 3 ) 1.35 (t, 3H), 4.4 (q, 2H), 7.25 (s, 1H), 7.35 (m, 
10 1 H), 7.75 (d, 1 H), 7.9 (d, 1 H), 1 2.3 (bs, 1 H); Mlz (+) 257 (M*). 

Ethyl 5-/-butylindole-2-carboxylate in 21% yield (2 steps), mp 102-103 NMR 8 (CD 3 SOCD 3 ) 1.3 (t+s, 12H), 4.3 (q, 
2H), 7.05 (m, 1 H), 7.35 (m, 2H), 7.6 (m, 1 H), 11 .7 (bs, 1 H); Mlz (+) 245 (M*). 

Ethyl 4-methoxyindole-2-carboxylate in 2% yield (2 steps), mp 1 69-1 70°; NMR 8 (CD 3 SOCD 3 ) 1 .3 (t, 3H), 3.85 (s, 3H), 
4.3 (q, 2H), 6.5 (d, 1 H), 7.0 (m, 2H), 7.2 (t, 1 H); Mlz (+) 21 9 {M*) t together with ethyl 6-methoxyindole-2-carboxylate 
15 in 26% yield (2 steps), mp 130-131°; NMR 8 (CD 3 SOCD 3 ) 1.3 (t, 3H), 3.85 (s, 3H), 4.3 (q, 2H), 6.7 (d, 1H), 6.85 (s, 
1 H), 7.05 (s, 1 H), 7.5 (d, 1 H); Mlz (+) 21 9 {M+). 

Ethyl 4-chloroindole-2-carboxylate in 16% yield (2 steps), mp 141-142°; NMR 8 (CD 3 SOCD 3 ) 1 .3 (t, 3H), 4.3 (q, 2H), 
7.1 (s, 1H), 7.15 (d, 1H), 7.25 (t, 1H), 7.4 (d, 1H), 12.2 (bs, 1H); Mlz{+) 223 (M+), together with ethyl 6-chloroindole- 
2-carboxylate in 30% yield (2 steps), mp 173-174°; NMR 8 (CD 3 SOCD 3 ) 1.3 (t, 3H), 4.3 (q, 2H), 7.05 (d, 1H), 7.15 (s, 
20 1 H), 7.45 (s, 1 H), 7.65 (d, 1 H), 1 2.0 (bs, 1 H); Mlz (+) 223 (A^). 

Ethyl 7-chloroindole-2-carboxylate in 26% yield (2 steps), mp 104-105 °; NMR 8 (CD 3 SOCD 3 ) 1.35 (t, 3H), 4.35 (q, 
2H), 7.05 (t, 1H), 7.25 (s, 1H), 7.35 (d, 1H), 7.6 (d, 1H), 12.05 (bs, 1H);M/z(+) 223 (M*). 

Ethyl 5-methylindole-2-carboxytate in 1% yield (2 steps), mp 157-158°; NMR 8 (CD 3 SOCD 3 ) 1 .3 (t, 3H), 2.35 (s, 3H), 
4.3 (q, 2H), 7.05 (m, 2H), 7.35 (m, 2H), 11 .7 (bs, 1 H); Mlz (+) 203 (M+). 
25 Ethyl 6,7-dichloroindole-2-carboxylate in 18% yield (2 steps), mp 134-135°; NMR 5 (CD 3 SOCD 3 ) 1.3 (t, 3H), 4.3 (q, 
2H), 7.25 (s+d, 2H), 7.65 (d, 1 H), 1 2.24 (bs, 1 H); Mlz (+) 257 (M+). 

Ethyl 5-methanesulphonylindole-2-carboxylate in 40% yield (2 steps), mp 161-162°; NMR 8 (CD 3 SOCD 3 ) 1.3 (t, 3H), 

3.1 5 (s, 3H), 4.35 (q, 2H), 7.4 (s, 1 H), 7.6 (1 , dH), 7.75 (d, 1 H), 8.3 (s, 1 H), 1 2.4 (bs, 1 H); Mlz (+) 268 (MH + ). 

Ethyl 7-methylindole-2-carboxyiate in 1 3% yield (2 steps), mp 1 1 9-1 20°; NMR 8 (CD 3 SOCD 3 ) 1 .35 (t, 3H), 2.5 (s, 3H), 

30 4.35 (q, 2H), 6.95 (d, 1 H), 7.05 (d, 1 H), 7. 1 5 (s, 1 H), 7.45 (d, 1 H), 11 .6 (bs, 1 H); Mlz (+) 203 (M*). 

Ethyl 4,5-dichloroindole-2-carboxylate in 6% yield (2 steps), mp 204-205 °; NMR 8 (CD 3 SOCD 3 ) 1 .35 (t, 3H), 4.35 (q, 
2H), 7.1 (s, 1 H), 7.4 (m, 2H), 1 2.42 (bs, 1 H); Mlz {+) 258 (M*) f together with ethyl 5,6-dichloroindole-2-carboxylate in 
30% yield (2 steps), mp 210-211 °; NMR 8 (CD 3 SOCD 3 ) 1.35 (t, 3H), 4.35 (q, 2H), 7.15 (s, 1H), 7.6 (s, 1H), 7.95 (s, 
1H), 12.14 (bs, 1H); Mlz(+) 258 {M+). 

35 Ethyl 7-trifluoromethylindole-2-carboxylate in 22% yield (2 steps), mp 74-75 °; NMR 8 (CD 3 SOCD 3 ) 1 .35 (t, 3H), 4.35 
(q, 2H), 7.25 (t, 1 H), 7.35 (s, 1 H), 7.6 (d, 1 H), 7.95 (d, 1 H), 11 .9 (bs, 1 H); Mlz (+) 257 (M+). 

Ethyl 4-fluoroindole-2-carboxylate in 3% yield (2 steps); NMR 8 (CD 3 SOCD 3 ) 1.35 (t, 3H), 4.35 (q, 2H), 6.85 (t, 1H), 
7.1 5 (s, 1 H), 7.25 (m, 2H), 1 2.2 (bs, 1 H); Mlz (+) 207 (M+), together with ethyl 6-fluoroindole-2-carboxylate in 3% yield 
(2 steps); NMR 8 (CD 3 SOCD 3 ) 1 .35 (t, 3H), 4.35 (q, 2H), 6.95 (t, 1 H), 7.1 5 (m, 2H), 7.65 (t, 1 H), 1 1 .9 (bs, 1 H); Mlz (+) 
40 207 (M+). 

Ethyl 7-fluoroindole-2-carboxylate in 23% yield (2 steps), mp 131-132°; NMR 8 (CD 3 SOCD 3 ) 1.3 (t, 3H), 4.3 (q, 2H), 
7.0 (m, 2H), 7.2 (m, 1 H), 7.5 (m, 1 H), 1 2.3 (bs, 1 H); Mlz (+) 207 (M ¥ ). 

Method C 

45 

Ethyl 3-bromoindole-2-carboxylate 

[0160] A solution of bromine (2.72 ml) in DMF was added dropwise over 10 mins to a solution of ethyl indole-2-car- 
boxylate in DMF. The reaction was stirred for 30 mins, then poured into water to precipitate a pale yellow solid which 
50 was filtered off and recrystallized from ethyl acetate to give the desired starting material as white needles (10.2 g, 
72%), mp 150-151°; NMR 8 (CDCI 3 ) 1 .44 (t, 3H),4.45 (q, 2H), 7.22 (m, 1H), 7.38 (m, 2H), 7.66 (d, 1H), 9.27 (bs, 1H); 
Mlz (-) 268 (M+), 266, 196, 194. 

The procedure described above was repeated using the appropriate indole. Thus was obtained the compound de- 
scribed below. 

55 Methyl 3-bromo-5-chloroindole-2-carboxylate in 97% yield; NMR 8 (CD 3 SOCD 3 ) 3.91 (s, 3H), 7.36 (dd, 1H), 7.5 (d, 
1 H), 7.54 (d, 1 H), 1 2.47 (bs, 1 H); Mlz (+) 291 , 289 (MH + ). 
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Method D 

Ethyl 3-chloroindole-2-carboxylate 

s [0161] Ethyl 3-chloroindole-2-carboxylate (3 g) and phosphorous pentachloride (9 g) were heated at 90 °C for 1 hour. 
The mixture was then cooled to room temperature, poured into water and the resulting solid filtered purified by column 
chromatography using isohexane-20% ethyl acetate as eluent to give the desired end product as a white solid (1.25 
g, 35%); NMR 8 (CD 3 SOCD 3 ) 1 .3 (t, 3H), 4.4 (q, 2H), 7.2 (t, 1H), 7.35 (t, 1H), 7.45 (d, 1H), 7.6 (d, 1H), 12.5 (1H, bs); 
M/z (-) 222 (M-H+). 

10 The procedure described above was repeated using the appropriate indole. Thus was obtained the compound de- 
scribed below. 

Ethyl 3-chloro-5-fluoroindole-2-carboxylate in 60% yield; NMR 6 (CD 3 SOCD 3 ) 1.35 (t, 3H), 4.36 (q, 2H), 7.22 (t, 1H), 
7.34 (dd, 1H), 7.48 (dd, 1H), 12.22 (1H, bs); M/z (+) 244 (MH+), 242. 

15 Method E 

Isopropyl 3-methylindole-2-carboxylate 

[0162] Sodium borohydride (0.23 g) was added to a stirred solution of ethyl 3-formylindole-2-carboxylate (0.2 g) and 
20 10% palladium on carbon (0.11 g) in isopropanol (45 ml). The solution was heated at reflux for 4 hours, cooled and 
filtered through Celite. The solution was partitioned between ethyl acetate and water. Combined organic extracts were 
dried (MgS0 4 ) and concentrated in vacuo and the residue purified by column chromatography using isohexane-10% 
ethyl acetate as eluent to give the desired end product as a white solid (0.05 g, 25%); NMR 5 (CD 3 SOCD 3 ) 1 .3 (d, 6H), 
2.5 (s, 3H), 5.2 (m, 1 H), 7.0 (m, 1 H), 7.2 (m, 1 H), 7.4 (m, 1 H), 7.6 (d, 1 H), 11 .3 (bs, 1 H). 

25 

Method F 

Ethyl 3-acetylindole-2-carboxylate, ethyl 5-acetylindole-2-carboxylate and ethyl 7-acetylindole-2-carboxylate 

30 [0163] Acetyl chloride (0.76 ml) was added to a suspension of anhydrous aluminium (III) chloride (1.42 g) in 
1 ,2-dichloroethane (20 ml) at 0°C. The reaction was stirred for 5 minutes then a solution of ethyl indole-2-carboxylate 
(1 g) in 1 ,2-dichloroethane (20 ml) was added dropwise over 10 minutes. The reaction was heated at reflux for 1 hour, 
cooled and poured into ice/water. The solution was partitioned between ethyl acetate and saturated aqueous sodi- 
um'hydrogen carbonate solution. Combined organic extracts were dried (MgS0 4 ) and concentrated in vacuo and the 

35 residue purified by column chromatography using isohexane-1 0% ethyl acetate as eluent to give firstly ethyl 7-acetyl- 
indole-2-carboxylate as a white solid (0.18 g, 15%); NMR 5 (CD 3 SOCD 3 ) 1.35 (t, 3H), 2.7 (s, 3H), 4.4 (q, 2H), 7.3 (m, 
2H), 8.05 (m, 2H), 10.7 (bs, 1 H); M/z (+) 232 (MH + ), followed by ethyl 3-acetylindole-2-carboxylate as a white solid 
(0.2 g, 16%); NMR 5 (CD 3 SOCD 3 ) 1 .35 (t, 3H), 2.6 (s, 3H), 4.4 (q, 2H), 7.2 (t, 1 H), 7.3 (t, 1 H), 7.5 (d, 1 H), 7.9 (d, 1 H), 
12.4 (bs, 1 H); M/z (+) 232 (MH + ), followed by ethyl 5-acetylindole-2-carboxylate as a white solid (0.5 g, 42%); NMR 6 

40 (CD 3 SOCD 3 ) 1 .35 (t, 3H), 2.6 (s, 3H), 4.35 (q, 2H), 7.3 (s, 1 H), 7.5 (d, 1 H), 7.85 (d, 1 H), 8.4 (s, 1 H), 1 2.2 (bs, 1 H); Ml 
z(+) 232 (MH+). 

Method G 

45 Methyl 4-hydroxyindole-2-carboxyiate 

[0164] Boron tribromide (73.1 ml, 1 .0 M solution in DCM) was added dropwise to a solution of methyl 4-methoxyin- 
dole-2-carboxylate (5 g) in DCM (200 ml) cooled to -78°C under argon. The reaction was allowed to warm to room 
temperature then partitioned between dichloromethane and saturated aqueous sodium hydrogen carbonate solution. 
so Combined organic extracts were dried (MgS0 4 ) and concentrated in vacuo and the residue purified by column chro- 
matography using isohexane-50% ethyl acetate as eluent to give the end product as a yellow solid (2.98 g, 64%) ; NMR 
5(CD 3 SOCD 3 ) 3.82 (s, 3H), 6.36 (d, 1H), 6.85 (d, 1H), 7.02 (t, 1H),7.17(d, 1H), 9.66 (s, 1H), 11.72 (bs, 1H);M/z(+) 
192 (MH + ). 

55 
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Method H 

Methyl 4-acetoxyindole-2-carboxylate 

[0165] Methyl 4-hydroxyindole-2-carboxylate (0.5 g) and 4-dimethylaminopyridine (50 mg) were dissolved in acetic 
anhydride (5 ml) and heated at 80 °C for 3 hours. The reaction was allowed to coo! overnight to precipitate white 
crystals, which were filtered and dried in vacuo (0.44 g, 72%); NMR 5 (CD 3 SOCD 3 ) 2.34 (s, 3H), 3.85 (s, 3H), 6.80 (d, 
1 H), 7.06 (s, 1 H), 7.23 (t, 1 H), 7.29-7.35 (m, 1 H), 1 2.1 (bs, 1 H); Mlz (-) 232 (M-H+). 

Method 1 

Methyl /V-(3,4-dichlorobenzyl)-4-hydroxyindole-2-carboxylate 

[0166] Sodium methoxide (92 mg) was added to methyl 4-acetoxy-A/-(3,4-dichlorobenzyl)indole-2-carboxylate in 
methanol (10 ml) and the reaction stirred for 4 hours. The reaction was then acidified with 2 M HCI to precipitate a 
white solid which was filtered and dried in vacuo (0.21 g, 77%); NMR 5 (CD 3 SOCD 3 ) 3.80 (s, 3H), 5.74 (s, 2H), 6.45 
(d, 1 H), 6.75-6.82 (m, 1 H), 6.95 (d, 1 H), 7.04-7. 1 5 (m, 2H), 7.30 (m, 1 H), 7.41 (s, 1 H), 9.89 (s, 1 H); Mlz (+) 31 8 (MH + ). 
The procedure described above was repeated using the appropriate indole. Thus were obtained the compounds de- 
scribed below. 

Methyl A/-(4-chlorobenzylH-hydroxyindole-2-carboxylate in 77% yield; NMR 5 (CD 3 SOCD 3 ) 3.79 (s, 3H), 5.76 (s, 2H), 
6.45 (d, 1 H), 6.94 (d, 1 H), 7.01 (d, 2H), 7.1 (t, 1 H), 7.30 (d, 2H), 7.4 (s, 1 H), 9.89 (s, 1 H); Mlz (+) 31 8 (MH+), 31 6. 
Methyl A/-(3-chlorobenzyl)-4-hydroxyindole-2-carboxylate in 94% yield; NMR 5 (CD 3 SOCD 3 ) 3.8 (s, 3H), 5.78 (s, 2H), 
6.45 (d, 1 H), 6.9-6.96 (m, 2H), 7.03-7. 1 4 (m, 2H), 7.41 (s, 1 H), 9.9 (s, 1 H); Mlz (+) 31 8 (MH + ), 31 6. 

Method J 

Ethyl 4-aminoindole-2-carboxylate 

[0167] Ethyl 4-nitroindole-2-carboxylate (2.3 g) and 1 0% palladium on carbon (0.5 g) in ethanol (400 ml) were stirred 
under a hydrogen atmosphere for 3 hours. The reaction was then filtered through Ceiite and concentrated to give the 
end product as a pale brown solid (1 .4 g, 70%); NMR 5 (CD 3 SOCD 3 ) 1 .3 (t, 3H), 4.3 (q, 2H), 5.4 (s, 2H), 6.1 (d, 1 H), 
6.6 (d, 1H), 6.9 (dd, 1H), 7.3 (s, 1H), 11.4 (bs, 1H); Mfz{+) 205 (MH + ). 



Claims 

1 . The use of a compound of the formula (I): 



(R% 



(I) 



wherein 

R 1 is independently selected from trifluoromethyl, C 1 . 4 alkyl, halo, hydroxy, C 1 . 4 alkoxy, C^alkanoyl, 
C^alkanoyloxy, carboxy, trifluoromethoxy, amino, cyano, C^alkylamino, di(C 1 . 4 alkyl)amino, C 1 . 4 alkanoylamino, 
nitro, carbamoyl, C 1 . 4 alkoxycarbonyl, thiol, C^alkylsulphanyl, C 1 . 4 alkylsulphinyl, C 1 . 4 alkylsulphonyl, sulphona- 
mido, carbamoylC^alkyl, W-(C 1 . 4 alkyl)carbamoylC 1 . 4 alkyl, A/-(C 1 . 4 alkyl) 2 carbamoyl-C 1 . 4 alkyl, hydroxyC 1 . 4 aikyl, 
C^^lkoxyC^^lkyl, morpholino, pyrrolidinyl, carboxyC 1 . 4 alkylamino, R 3 and -OR 3 (where R 3 is optionally substi- 
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tuted aryl or an optionally substituted 5- or 6- membered heteroaryl ring); 

p is 0-4 and R 1 can have the same or different values when p is 2-4 with the proviso that no more than one R 1 can 
be chosen from the group amino, C 1 . 4 alkylamino, di(C 1 . 4 alkyl)amino, morpholino and pyrrolidinyl; 
T is of the formula 



-<chrV, 

where R 4 is independently selected from hydrogen or C^alkyl and m = 1 -3 and R 4 can have different values when 
m is 2 or 3; 

X is C0 2 R 4 , S0 3 H, cyano, -S0 2 NHR 4 (where R 4 is as defined above), -S0 2 NHAr (where Ar is an optionally sub- 
stituted phenyl or optionally substituted 5 or 6 membered heteroaryl ring), -CONHR 5 (where R 5 is H, cyano, 
C 1 . 4 alkyl, OH, -SOg-C^alkyl, -S0 2 CF 3 , -S0 2 -phenyl, -(CHR 4 ) r -COOH, (where r is 1 -3 and R 4 (as defined above) 
can take different values when r is 2-3)), or X is a group of formula (II) 



0. 



01) 

or X represents a group of formula (III) 



R 4 
R 4 

(in) 

where the groups defined as R 4 may have different values within the definition of R 4 above; A is selected from 
phenyl, naphthyl, furyl, pyridyl and thienyl; 

R 2 is independently selected from trifluoromethyl, C 1 . 4 alkyl, halo, hydroxy, CF 3 0-, C^alkoxy, C 1 . 4 alkanoyl, 
C^alkanoyloxy, amino, cyano, C 1 . 4 alkylamino, (C^alkyljgamino, C 1 . 4 alkanoylamino, nitro, carboxy, carbamoyl, 
C 1 . 4 alkoxycarbonyl. thiol, C 1 . 4 alkylsulphanyl, C 1 . 4 alkylsulphinyl, C 1 . 4 alkylsulphonyl, sulphonamido, 
carbamoylC 1 . 4 alkyl, /V.(C 1 . 4 alkyl)carbamoylC 1 . 4 alkyl, /V-(C 1 . 4 alkyl) 2 carbamoyl-C 1 . 4 alkyl, hydroxyC 1 . 4 alkyl, 
C 1 . 4 alkoxyC 1 . 4 alkyl or two R 2 values together may form a divalent radical of the formula -OfChy^O- attached 
to adjacent carbon atoms on ring A; 

q is 0-4 and R 2 can have the same or different values when q is 2-4; 

Z is hydrogen, fiuoro, chloro, bromo, iodo, methyl, trifluoromethyl, hydroxymethyl, acetyl, carboxyC 3 . 6 cycloalkyl or 
-(CHR 4 ) r -NR 6 R 7 (where r is 0-2, R 6 and R 7 are independently selected from H and C 1 . 4 alkyl or R 6 and R 7 together 
with the nitrogen to which they are attached form a 5 or 6 membered non-aromatic ring optionally containing one 
further heteroatom selected from O, N or S); 

or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof; in the manufacture of a medicament 
for antagonising an MCP-1 mediated effect in a warm-blooded animal. 

The use of a compound of the formula (I), or a pharmaceutical^ acceptable salt or in vivo hydrolysable ester 
thereof, as defined in claim 1 , in the manufacture of a medicament for use in the treatment of a disease or medical 
condition mediated by MCP-1 and wherein the disease or medical condition is selected from rheumatoid arthritis, 
glomerular nephritides, lung fibrosis, restenosis, aiveolites, asthma, atherosclerosis, psoriasis, delayed-type hy- 
persensitivity reactions of the skin, inflammatory bowel disease, multiple sclerosis, brain trauma, stroke, reper- 
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fusion injury, ischemia, myocardial infarction and transplant rejection. 

The use of a compound as claimed in claim 1 wherein R 1 is independently selected from trifluoromethyl, C 1 . 4 alkyl, 
halo, hydroxy, C 1 . 4 alkoxy, C 1 . 4 alkanoyl, C^alkanoyloxy, amino, cyano, C^alkylamino, dKC^alkyljamino, 
C^alkanoylamino, nitro, carbamoyl, C^alkoxycarbonyl, thiol, C 1 . 4 alkylsulphanyl, C 1 . 4 alkylsulphinyl, 
C^alkylsulphonyl, sulphonamido, carbamoyl^ , 4 alkyl, ^-(C^alkyOcarbamoylC^alkyl, N- 
(C 1 _ 4 alkyl) 2 carbamoyl-C 1 _ 4 alkyl, hydroxy^ _ 4 alkyl, . 4 alkoxyC 1 . 4 alkyl, morpholino, pyrrolidinyl, 
carboxyC 1 . 4 alkylamino, R 3 and -OR 3 (where R 3 is optionally substituted phenyl or an optionally substituted 5- or 
6- membered heteroaryl ring); 

p is 0-4 and R 1 can have the same or different values when p is 2-4 with the proviso that no more than one R 1 can 
be chosen from the group amino, C^alkylamino, difC^alkylJamino, morpholino and pyrrolidinyl; Z is hydrogen, 
fluoro, chloro, bromo, iodo, methyl, trifluoromethyl, hydroxymethyl, carboxyC 3 . 6 cycloalkyl or -(CHR 4 ) r -NR 6 R 7 
(where r is 0-2, R 6 and R 7 are independently selected from H and C^alkyl or R 6 and R 7 together with the nitrogen 
to which they are attached form a 5 or 6 membered non-aromatic ring optionally containing one further heteroatom 
selected from O, N or S); and X, T, A, R 2 and q have any of the values defined above; or a pharmaceutically 
acceptable salt or an in vivo hydrolysable ester thereof. 

The use of a compound as claimed in claim 1 wherein the compound of formula I is a compound of formula (P): 




wherein 

R e is methoxy, fluoro, chloro, bromo, nitro, amino, phenoxy, trifluoromethyl, carboxy or hydroxy; 
x is 1 or 2 with the proviso that there is at most one methoxy group; 
X' is carboxy, -CONHS0 2 CF 3 , -CONHEt or -CONHMe; 
A' is phenyl or thienyl; 

R f is chloro, bromo, methyl, methoxy, nitro, trifluoromethyl or trifluoromethoxy; 
y is 1 or 2; 

Z is hydrogen, methyl, bromo or carboxycyclopropyl; or a pharmaceutically acceptable salt or in vivo hydro- 
lysable ester thereof. 

The use of a compound is claimed in any preceding claim wherein A(R 2 ) q or A'(R f ) y is 3-chlorophenyl, 4-chloroph- 
enyl, 3-fluorophenyl, 4-fluorophenyl, 3-trifluoromethylphenyl, 3,4-dichlorophenyl or 3,4-difluorophenyl. 

The use of a compound as claimed in any preceding claim wherein X or X' is carboxy. 

A compound of the formula (A): 
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4 



w 



(R a ) c 



(A) 



wherein 

R a is 4-methoxy, 4-phenyl, 4-amino, 4-thien-2-yl, 5-chloro, 5-methoxy, 5-nitro, 5-bromo, 5-phenoxy, 5-f luoro, 
5-carboxymethylamino, 5-amino, 6-fluoro, 6-trif luoro methyl, 6-nitro or6-chloro; 
c is 0, 1 or 2 provided that there is no more than one methoxy group; 
W is hydrogen, bromo, methyl or franscyclopropyl-2-carboxylic acid; 
G is phenyl or thien-2-yl; 

When G is phenyl R b is 3-chloro, 3-trifluoromethyl, 3-nitro, 3-methoxy, 4-trifluoromethyl, 4-trifluoromethoxy 
or 4-chloro; 

When G is thien-2-yl R b is 5-chloro; 
d is 1 or 2; 

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 
A compound of the formula (B): 



wherein X 2 is carboxy, -CONHS0 2 CH 3 or -CONHS0 2 -phenyl; Z 2 has any of the meanings for Z or Z in any 
preceding claim; R w and R x are independently halogeno; Rv is independently selected from any of the meanings 
for R 1 or R e in any preceding claim; and t is 1 or 2; or a pharmaceutically acceptable salt thereof. 

A compound of the formula (I) as defined in claim 1 which is selected from: A/-(3,4-Dichlorobenzyl)-5-nitroindole- 
2-carboxylic acid; 

A/-(3-Methylbenzyl)-5-nitroindole-2-carboxylic acid; 
A/-(3-Chlorobenzyl)-5-nitroindole-2-carboxylic acid; 
5-Nitro-A/-(3-trifluoromethylbenzyl)-indole-2-carboxylic acid; 

5- Fluoro-A/-(3-trifluoromethylbenzyl)indole-2-carboxylic acid; 

6- Fluoro-A/-(3-trifluoromethylbenzyl)indole-2-carboxylic acid; 
3-Bromo-A/-(3-trifluoromethy!benzyl)indole-2-carboxyiic acid; 




(R y ), 



z 2 



(B) 
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N-(3,4-Dichloroben2yl)-4-(thien-2-yl)indo!e-2-carboxylic acid; /V-(3,4-Dichlorobenzyl)-3-(frans-2-carboxy-cy- 
clopropyl)indole-2-carboxylic acid; 

5- Chioro-A/-(3,4-dichloroben2yl)indole-2-carboxylic acid; 

6- Chloro-N-(3,4-dichlorobenzyl)indole-2-carboxylic acid; 
AH3,4-Dichlorobenzyl)-4-methoxyindole-2-carboxyiic acid; 

7- Chloro-N-(3,4-dichloroben2yl)indole-2-carboxyiic acid; 
A/-(3,4-Dichlorobenzyl)indole-2,5-dicarboxylic acid; 
A/-(3,4-Dich!orobenzyl)-5-methylindole-2-carboxylic acid; 
5,6-Dichloro-/V-(3,4-dichlorobenzyl)indole-2-carboxylic acid; 
A/-(3,4-DichIorobenzyl)-3-methylindole-2-carboxylic acid; 
/V-(3,4-Dichlorobenzyl)-4-hydroxyindole-2-carboxylic acid; 
A/-(3,4-Dichlorobenzyl)-5-trifluoromethylindole-2-carboxylic acid; 
4-Chloro-/V-(3,4-dichlorobenzyl)indole-2-carboxylic acid; 
AA(3,4-Dichlorobenzyl)-4-f!uoroindole-2-carboxylic acid; 
W-(3,4-Dichlorobenzyl)-6-fiuoroindole-2-carboxylic acid; 
AA(3,4-Dichlorobenzyl)-7-fiuoroindole-2-carboxylicacid; 
4-(3-Aminophenyl)-/V-(3,4-dichlorobenzyl)indole-2-carboxylic acid; 
A/-(3,4-Dichlorobenzyl)-4-(thien-3-yl)indole-2-carboxylic acid; 
A/-(3 f 4-Dichlorobenzyl)-4-(2-pyridyl)indole-2-carboxylic acid; 
/V-(3,4-Dichlorobenzyl)-4-(3-pyridyl)indole-2-carboxylic acid; 
3-Bromo-5-chloro-A/-{3,4-dichlorobenzyl)indo!e-2-carboxylic acid; 

3- Chloro-A/-(3,4-dichlorobenzyl)-5-fluoroindole-2-carboxylic acid; and 

4- Amino-/V-(3,4-dichlorobenzyl)indole-2«carboxyiic acid; or a pharmaceutically acceptable salt or an in vivo 
hydrolysable ester thereof. 

10. A pharmaceutical composition which comprises a compound as claimed in any one of claims 7, 8 or 9, or a phar- 
maceutically acceptable salt or an in vivo hydrolysable ester thereof, together with a pharmaceutically acceptable 
diluent or carrier. 

11. A compound of the formula I' as defined in Claim 4 




(D 

wherein R e is methoxy, fluoro, chloro, bromo, nitro, amino, phenoxy, trifiuoromethyl, carboxy or hydroxy; x is 1 or 
2 with the proviso that there is at most one methoxy group; X' is carboxy; A' is phenyl; R f is chloro, bromo, methyl, 
methoxy, nitro, trifiuoromethyl or trifluoromethoxy; y is 1 or 2; Z' is hydrogen; or a pharmaceutically acceptable salt 
or in vivo hydrolysable ester thereof, but excluding 5-bromo-1-[(4-nitrophenyl)methyl]-IH-indole-2-carboxylic acid 
and its ethyl and benzyl esters and 5-methoxy-1 -[2-nitrophenyl)methyl]-1 H-indole-2-carboxylic acid ethyl ester. 

12. A compound of the formula I as defined in claim 1 wherein R 1 is independently selected from trifiuoromethyl, 
C 1 . 4 alkyl, halo, hydroxy, C 1 . 4 alkoxy, C 1 . 4 alkanoyl, C 1 . 4 alkanoyloxy, amino, cyano, C^alkylamino, di(C 1 . 4 alkyl) 
amino, C 1 . 4 alkanoylamino, nitro, carbamoyl, C^alkoxycarbonyl, thiol, C^alkylsulphanyl, C 1 _ 4 alkylsulphinyi , C UA 
alkylsulphonyl, sulphonamido, carbamoylC^alkyl, ^(C^^lkyOcarbamoylC^^lkyl, A/-(C 1 . 4 alkyl) 2 car- 
bamoyl-C^alkyl, hydroxy^ _ 4 alkyl, C^alkoxyC^alkyl, morpholino, pyrrolidinyl, carboxyC^alkylamino, R 3 and 
-OR 3 (where R 3 is optionally substituted phenyl or an optionally substituted 5- or 6- membered heteroaryl ring); 
p is 1 or 2 and R 1 can have the same or different values when p is 2 with the proviso that no more than one R 1 
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can be chosen from the group amino, C M alkylamino, di(C M alkyl)amino, morpholino and pyrrolidinyl; 
Z is hydrogen; X is carboxy; T is -CH 2 -; A is phenyl; R 2 is independently selected from chloro, bromo, methyl, 
methoxy, nitro, trifluoromethyl and trifluoromethoxy; q is 2; the positions ortho to T on phenyl ring A are unsubsti- 
tuted; and position 7 of the indole ring is unsubstituted; or a pharmaceutical^ acceptable salt or an in vivo hydro- 
lysable ester thereof. 

13. A pharmaceutical composition which comprises a compound as claimed in claim 11 or 12, or a pharmaceutical^ 
acceptable salt or an in vivo hydrotysable ester thereof, together with a pharmaceutical^ acceptable diluent or 



14. A compound as claimed in claim 7, 8, 9, 11 or 12 for use as a medicament. 

1 5. The use of a compound as claimed in claim 1 1 or 1 2, or a pharmaceutical^ acceptable salt or an in vivo hydrolysable 
ester thereof, in the manufacture of a medicament for antagonising an MCP-1 mediated effect in a warm-blooded. 

16. The use of a compound as claimed in claim 11 or 12 , or a pharmaceutical^ acceptable salt or in vivo hydrolysable 
ester thereof, in the manufacture of a medicament for use in the treatment of a disease or medical condition 
mediated by MCP-1 and wherein the disease or medical condition is selected from rheumatoid arthritis, glomerular 
nephritides, lung fibrosis, restenosis, alveolites, asthma, atherosclerosis, psoriasis, delayed-type hypersensitivity 
reactions of the skin, inflammatory bowel disease, multiple sclerosis, brain trauma, stroke, reperfusion injury, 
ischemia, myocardial infarction and transplant rejection. 



Patentanspruche 

1 . Verwendung einer Verbindung der Formel (I) : 



R 1 unabhangig ausgewahlt ist aus Trifluormethyl, C M -Alkyl, Halogen, Hydroxy, C M -Alkoxy f C^-Alkanoyl, 
C M -Alkanoyloxy f Carboxy, Trifluormethoxy, Amino, Cyano, C^-Alkylamino, Di (C^-alkyOamino, C 1 _ 4 -AI- 
kanoylamino, Nitro, Carbamoyl, C^-Alkoxycarbonyl, Thiol, C^-Alkylsulfanyl, C 1 . 4 -Alkytsulfinyl, C^-AI- 
kylsulfonyl, Sulfonamide, Carbamoyl^ _ 4 -alkyl, N- (C 1 . 4 -Alkyl)carbamoyl-C 1 . 4 -alkyl, N- (C 1 . 4 -Alkyl) 2 -carba- 
moyl-C^-alkyl, Hydroxy^. 4 -alkyl, C^-Alkoxy-C^-alkyl, Morpholino, Pyrrolidinyl, Carboxy-^ _ 4 -alky (ami- 
no, R 3 und -OR 3 (wobei R 3 ein gegebenenfalls substituiertes Aryl oder einen gegebenenfalls substituierten 
5- Oder 6-gliedhgen Heteroarylring bedeutet); 

p 0-4 ist und R 1 denselben oder unterschiedliche Werte besitzen kann, wenn p 2-4 ist, mit der MaGgabe, daft 
nicht mehr als ein Rest R 1 aus der Gruppe Amino, C^-Alkylamino, D^C^-AlkyOamino, Morpholino und 
Pyrrolidinyl gewahlt werden kann; 

T fur die Formel 



carrier. 




(D 



in der 



"(CHR 4 ) m - 
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steht, 

wobei R 4 unabhangig ausgewahlt ist aus Wasserstoff oder C^-Alkyl und m = 1-3 bedeutet und R 4 unter- 
schiedliche Werte besitzen kann, wenn m 2 oder 3 ist; 
X C0 2 R 4 , S0 3 H, Cyano, -S0 2 NHR 4 (wobei R 4 wie oben definiert ist), -S0 2 NHAr (wobei Ar ein gegebenenfalls 
substituiertes Phenyl oder einen gegebenenfalls substituierten 5- oder6-gliedrigen Heteroarylring bedeutet), 
-CONHR 5 (wobei R 5 H, Cyano, C^-Alkyl, OH, -S0 2 C M -Alkyl, -S0 2 CF 3 , -S0 2 -Phenyl, -(CHR 4 ) r -COOH 
(wobei r 1-3 ist und R 4 (wie oben definiert) unterschiedliche Werte annehmen kann, wenn r 23 ist)bedeutet) 
bedeutet, oder X fur eine Gruppe der Forme! (II) 



N NR 4 



(id 



steht 

oder X eine Gruppe der Formel (III) 



0. — (' I 



H 



darstellt, 

wobei die als R 4 definierten Gruppe n unterschiedliche Werte innerhalb der obigen Definition von R 4 besitzen 
konnen; 

A ausgewahlt ist aus Phenyl, Naphthyl, Furyl, Pyridyl und Thienyl; 

R 2 unabhangig ausgewahlt ist aus Trifluorrnethyl, C^-Alkyl, Halogen, Hydroxy, CF 3 0-, C^-Alkoxy, C^- 
Alkanoyl, C 1 . 4 -Alkanoyloxy, Amino, Cyano, C M -Alkylamino, (C 1 . 4 -Alkyl) 2 -amino J C 1 . 4 -Alkanoylamino, Nitro, 
Carboxy, Carbamoyl, C^-Alkoxycarbonyl, Thiol, C 1 . 4 -Alkylsulfanyl, C 1 . 4 -Alkylsulfinyl, C 1 . 4 -Alkylsulfonyl, 
Sulf onamido, Carbamoyl-^ . 4 -alkyl, N- (C^ . 4 -Alkyl)carbamoyl-C 1 . 4 -alkyl, A/- (C 1 _ 4 -Aiky l) 2 -carbamoyl-C, . 4 -al- 
kyl, Hydroxy-C^-alkyl, C^-Alkoxy-C^-alkyl, oder zwei R 2 - Werte zusammen einen zweiwertigen Rest der 
Formel -OfCH^^O, der an benachbarte Kohlenstoffatome am Ring A gebunden ist, bilden konnen; 
q 0-4 ist und R 2 denselben oder unterschiedliche Werte besitzen kann, wenn q 2-4 ist; 
Z Wasserstoff, Fluor, Chlor, Brom, lod, Methyl, Trifluorrnethyl, Hydroxymethyl, Acetyl, Carboxy-C 3 . 6 -cycloalkyl 
oder -(CHR 4 ) r -NR 6 R 7 (wobei r 0-2 ist, R 6 und R 7 unabhangig ausgewahlt sind aus H und Cj _ 4 -Alkyl oder R 6 
und R 7 zusammen mit dem Stickstoff, an den sie gebunden sind, einen 5-oder 6-gliedrigen nicht aromati- 
schen Ring bilden, der gegebenenfalls ein weiteres Heteroatom ausgewahlt aus O, N oder S enthalt) be- 
deutet; 

oder eines pharmazeutisch unbedenklichen Salzes oder eines in vivo hydrolisierbaren Esters davon; bei der Her- 
stellung eines Medikaments als Antagonist gegenuber einer durch MCP-1 vermittelten Wirkung in einem Warm- 
bluter. 

Verwendung einer Verbindung der Formel (I) oder eines pharmazeutisch unbedenklichen Salzes Oder eines in 



38 



EP 1 003 504 B1 



vivo hydrolisierbaren Esters davon, wle in Anspruch 1 definiert, bei der Herstellung eines Medikaments zum Einsatz 
bei der Behandlung einer Krankheit oder eines Krankheitszustandes, die bzw. der durch MCP-1 vermittelt wird 
und ausgewahlt ist aus rheumatoider Arthritis, Glomerulonephritis, Lungenfibrose, Restenose, Alveolitis, Asthma, 
Atherosklerose, Psoriasis, dem der Spat-Typ der Uberempfindlichkeitsreaktionen der Haut, entzundlicher Darm- 
erkrankung, multipler Sklerose, Hirntrauma, Schlaganfall, Reperfusionstrauma, Ischamie, Herzinfarkt und Trans- 
plantatabstof3ung. 

Verwendung einer Verbindung nach Anspruch 1, in der R 1 unabhangig ausgewahlt ist aus Trifluormethyi, C^- 
Alkyl, Halogen, Hydroxy, C^-Aikoxy, C 1 . 4 -Alkanoyl, C^-Alkanoyloxy, Amino, Cyano, C^-Alkylamino, 0\(C U4 - 
alkyl)amino, C^-Alkanoylamino, Nitro, Carbamoyl, C^-Alkoxycarbonyl, Thiol, C^-Alkylsulfanyl, C^-Alkylsulfi- 
nyl, C^-Alkylsulfonyl, Sulfonamido, Carbamoyl-^ _ 4 -alkyl, A/-(C 1 . 4 -Alkyl)carbamoyl-C 1 . 4 -alkyl, A/-(C 1 . 4 -Alkyl) 2 - 
carbamoyl-^ _ 4 -alkyl, Hydroxy-C^-alkyl, C^-Alkoxy-C^-alkyl, Morpholino, Pyrrolidinyi, Carboxy-C^-alkylami- 
no, R 3 und -OR 3 (wobei R 3 ein gegebenenfalls substituiertes Phenyl oder einen gegebenenfalls substituierten 5- 
oder 6-gliedrigen Heteroarylring bedeutet); 

p 0-4 ist und R 1 denselben oder unterschiedliche Werte besitzen kann, wenn p 2-4 ist, mit der MaBgabe, da(3 nicht 
mehr als ein Rest R 1 aus der Gruppe Amino, C^-Alkyiamino, Di (C^-alkyOamino, Morpholino und Pyrrolidinyi 
gewahlt werden kann; Z Wasserstoff, Fluor, Chlor, Brom, lod, Methyl, Trifluormethyi, Hydroxymethyi, Carboxy-C 3 _ 6 - 
cycloalkyl oder -(CHR 4 ) r NR 6 R 7 (wobei r 0-2 ist, R 6 und R 7 unabhangig ausgewahlt sind aus H und C 1 . 4 -Alky! oder 
R 6 und R 7 zusammen mit dem Stickstoff , an den sie gebunden sind, einen 5- oder 6-gliedrigen nicht aromatischen 
Ring bilden, der gegebenenfalls ein weiteres Heteroatom ausgewahlt aus O, N oder S enthalt) bedeutet; und X, 
T, A, R 2 und q jeweils einen beliebigen der oben definierten Werte besitzen; oder eines pharmazeutisch annehm- 
baren Salzes oder eines in vivo hydrolisierbaren Esters davon. 

Verwendung einer Verbindung nach Anspruch 1 , wobei es sich bei der Verbindung der Formel (I) urn eine Verbin- 
dung der Formel (I'): 




(T) 



handelt, in der 

R e Methoxy, Fluor, Chlor, Brom, Nitro, Amino, Phenoxy, Trifluormethyi, Carboxy oder Hydroxy bedeutet; 

x 1 oder 2 ist, mit der MaRgabe, daG hochstens eine Methoxygruppe vorliegt; 

X' Carboxy, -CONHS0 2 CF 3 , -CONHEt oder -CONHMe bedeutet; 

A' Phenyl oder Thienyl bedeutet; 

R 1 Chlor, Brom, Methyl, Methoxy, Nitro, Trifluormethyi oder Trifluormethoxy bedeutet, 

y 1 oder 2 ist; 

2' Wasserstoff, Methyl, Brom oder Carboxycyclopropyl bedeutet; 
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Oder eines pharmazeutisch annehmbaren Salzes oder eines in vivo hydrolisierbaren Esters davon. 

5. Verwendung einer Verbindung nach einem der vorhergehenden Anspruche, in der A(R 2 ) q bzw, A'(R f ) y 3-Chlorphe- 
nyl, 4-ChIorphenyl, 3-Fluorphenyl, 4-Fluorphenyl, 3-Trifluormethylphenyl, 3,4-Dichlorphenyl oer 3,4-Difluorphenyl 
bedeutet. 

6. Verwendung einer Verbindung nach einem der vorhergehenden Anspruche, in der X bzw. X' fur Carboxy steht. 

7. Verbindung der Formel (A): 




in der 

Ft a 4-Methoxy, 4-Phenyl, 4-Amino, 4-Thien-2-yl, SChlor, 5-Methoxy, 5-Nitro, 5-Brom, 5-Phenoxy, 5-Fluor, 5-Car- 
boxymethylamino, 5-Amino, 6Fluor, 6-Trifluormethyl, 6-Nitro oder 6-Chlor bedeutet; 

c 0, 1 oder 2 ist, mit der MaBgabe, da6 nicht mehr als eine Methoxygruppe vorliegt; 

W Wasserstoff, Brom, Methyl oder /rans-Cyclo-propyl-2-carbonsaure bedeutet; 

G Phenyl oder Thien-2-yl bedeutet; 

wenn G Phenyl bedeutet, R b 3-Chlor, 3- Trifluormethyl, 

3-Nitro, 3-Methoxy, 4-Trifluormethyl, 4-Trifluormethoxy oder 4-Chlor bedeutet; 
wenn G Thien-2-y! bedeutet, R b 5-Chlor bedeutet; 
d 1 oder 2 ist; 

oder ein pharmazeutisch annehmbares Salz oder ein in vivo hydrolisierbarer Ester davon. 
8. Verbindung der Formel (B): 
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(R y ) t 




z 2 



H 



OB) 



in der X 2 Carboxy, -CONHS0 2 CH 3 oder -CONHS0 2 -Phenyl bedeutet; Z 2 fur eine beiiebige der Bedeutungen fur 
Z bzw. T in einem der vorhergehenden Anspruche steht; R w und R x unabhangig voneinander Halogen bedeuten; 
Rv unabhangig ausgewahlt ist aus einer beliebigen der Bedeutungen fur R 1 bzw. R e in einem der vorhergehenden 
Anspruche; und 1 1 Oder 2 ist; Oder ein pharmazeutisch annehmbares Saiz davon. 

9. Verbindung der Formel (I), wie in Anspruch 1 definiert, die ausgewahlt ist aus: 

N- (3,4-Dichlorbenzyl)-5-nitroindol-2-carbonsaure; 
/V-(3-Methylbenzyl)-5-nitroindol-2-carbonsaure; 
N- (3-Chlorbenzyl)-5-nitroindol-2-carbonsaure; 
5-Nitro-A/-(3-trifluormethylbenzyl)indol-2-carbonsaure; 

5- Fluor-/V-(3-trifluormethylbenzyl)indol-2-carbonsaure; 

6- Fluor-A/-(3-trifluormethylbenzyl)indol-2-carbonsaure; 

3- Brom-A/-(3-trifluormethylbenzyl)indol-2-carbonsaure; 
A/-(3,4-Dichlorbenzyl) -4-(thien-2-yl)indol-2-carbonsaure; 
A/-(3,4-Dichlorbenzyl-3-(fra/is-2-carboxycyclopropyl)indol-2-carbonsaure; 

5- Chlor-A/-(3,4-dichlorbenzyl)indol-2-carbonsaure; 

6- Chlor-A/-(3,4-dichlorbenzyl)indol-2-carbonsaure; 
A/-(3,4-Dichlorbenzyl)-4-methoxyindol-2-carbonsaure; 

7- Chlor-A/-(3,4-dichlorbenzyl)indol-2-carbonsaure; 
N-(3,4-Dichlorbenzyl)indol-2,5-dicarbonsaure; 

N- (3,4-Dichlorbenzyl)-5-methylindol-2-carbonsaure; 5,6-Dichlor-A/-(3,4-dichlorbenzyl)indol-2-carbonsaure; 
N-(3,4-Dichlorbenzyl)-3-methylindol-2-carbonsaure; 
A/-(3,4-Dichlorbenzyl)-4-hydroxyindol-2-carbonsaure; 
A/-(3,4-Dichlorbenzyl)-5-trifluormethylindol-2-carbonsaure; 

4- Chlor-A/-(3,4-dichlorbenzyl)indol-2-carbonsaure; 
A/-(3,4-Dichlorbenzyl)-4-fluorindol-2-carbonsaure; 
A/-(3,4-Dichlorbenzyl)-6-fluorindol-2-carbonsaure; 
A/-(3,4-Dichlorbenzyl)-7-fluorindol-2-carbonsaure; 
4-(3-Aminophenyl)-A/-(3,4-dichlorbenzyl)indol-2-carbonsaure; 
A/-(3,4-Dichlorbenzyl)-4-(thien-3-yl)indol-2-carbonsaure; 
A/-(3,4-Dichlorbenzyl)-4-(2-pyridyl)indol-2-carbonsaure; 
AZ-tS^-DichlorbenzylH-tS-pyridylJindol^-carbonsaure; 
3-Brom-5-chlor-/V-(3,4-dichlorbenzyl)-indol-2-carbonsaure; 

3- Chlor-A/-(3,4-dichiorbenzyl)-5-fluorindol-2-carbonsaure und 

4- Amino-A/-(3,4-dichlorbenzyl)indol-2-carbonsaure oder ein pharmazeutisch annehmbares Salz oder ein in 
vivo hydrolisierbarer Ester davon. 

10. Pharmazeutische Zusammensetzung, die eine Verbindung nach einem der Anspruche 7, 8 und 9 oder ein phar- 
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mazeutisch annehmbares Salz Oder einen in vivo hydrolisierbaren Ester davon zusammen mit einem pharmazeu- 
tisch annehmbaren Verdunnungsmittel oder Trager umfaRt. 

11. Verbindung der Forme! (!') 

5 



10 



15 




20 

in der R e Methoxy, Fluor, Chlor, Brom, Nitro, Amino, Phenoxy, Trifluormethyl, Carboxy Oder Hydroxy bedeutet; x 
1 oder 2 ist, mit der MaBgabe, daB hochstens eine Methoxygruppe vorliegt; X' Carboxy bedeutet; A* Phenyl be- 
deutet; R f Chlor, Brom, Methyl, Methoxy, Nitro, Trifluormethyl oder Trifiuormethoxy bedeutet; y 1 oder 2 ist; T 
Wasserstoff bedeutet; oder ein pharmazeutisch annehmbares Salz oder ein in vivo hydrolisierbarer Ester davon, 
25 wobei jedoch 5-Brom-1-[(4-nitrophenyl)methyl]-IH-indol-2-carbonsaure und ihre Ethyl- und Benzylester sowie 

5-Methoxy-1-[2-nitrophenyl)methyl]-1 H-indol-2-carbonsaureethylester ausgeschlossen sind. 

12. Verbindung der Formel I, wiein Anspruch 1 definiert, in der R 1 unabhangig ausgewahlt ist aus Trifluormethyl, C-,^- 
Alkyl, Halogen, Hydroxy, C-|_ 4 -Alkoxy, C 1 . 4 -A!kanoyl, C 1 . 4 -Alkanoyloxy, Amino, Cyano, C 1 . 4 -Alkylamino, D1(C 1 . 4 - 

30 alkyl) amino, C^-Alkanoylamino, Nitro, Carbamoyl, C^-Alkoxycarbonyl, Thiol, C-^-Alkylsulfanyl, C 1 . 4 -Alkylsul- 

finyl, Ct _ 4 -A(kylsulfonyl, Sulfonamide, Carbamoyl-^ _ 4 -alkyl, A/- (C^-Alkyl) carbamoyl-C^-alkyl, N- (C 1 . 4 -Alkyl) 2 - 
carbamoyl-C^-alkyl, Hydroxy-^ _ 4 -alkyl, C^-Alkoxy-C^-alkyl, Morpholino, Pyrrolidinyl, Carboxy-C^-alkylami- 
no, R 3 und -OR 3 (wobei R 3 ein gegebenenfalls substituiertes Phenyl oder einen gegebenenfalis substituierten 5- 
oder 6-gliedrigen Heteroarylring bedeutet); 

35 p 1 oder 2 ist und R 1 denselben oder unterschiedliche Werte besitzen kann, wenn p 2 ist, mit der MaBgabe, daB 

nicht mehr als ein Rest R 1 aus der Gruppe Amino, C^-Alkylamino, DifC^-alkylJamino, Morpholino und Pyrroli- 
dinyl gewahlt werden kann; 

Z Wasserstoff bedeutet; X Carboxy bedeutet; T fur -CH 2 - steht; A Phenyl bedeutet; R 2 unabhangig aus Chlor, 
Brom, Methyl, Methoxy, Nitro, Trifluormethyl und Trifluormethoxy ausgewahlt ist; q 2 ist; die ortho- bis T-Positionen 
40 am Phenylring A unsubstituiert sind; und die 7-Position des Indolrings unsubstituiert ist; Oder ein pharmazeutisch 

annehmbares Salz oder ein in vivo hydrolisierbarer Ester davon. 

13. Pharmazeutische Zusammensetzung, die eine Verbindung nach Anspruch 11 oder 12 oder ein pharmazeutisch 
annehmbares Salz oder einen in vivo hydrolisierbaren Ester davon zusammen mit einem pharmazeutisch annehm- 

45 baren Verdunnungsmittel oder Trager umfaBt. 

14. Verbindung nach Anspruch 7, 8, 9, 11 oder 12 zur Verwendung als Medikament 

15. Verwendung einer Verbindung nach Anspruch 11 oder 12 oder eines pharmazeutisch annehmbaren Salzes oder 
50 eines in vivo hydrolisierbaren Esters davon, bei der Herstellung eines Medikaments als Antagonist gegenuber 

einer durch MCP-1 vermittelten Wirkung in einem Warmbluter. 

16. Verwendung einer Verbindung nach Anspruch 11 oder 12 oder eines pharmazeutisch annehmbaren Salzes oder 
eines in vivo hydrolisierbaren Esters davon, bei der Herstellung eines Medikaments zum Einsatz bei der Behand- 

55 lung einer Krankheit oder eines Krankheitszustandes, die bzw. der durch MCP-1 vermittelt wird und ausgewahlt 

ist aus rheumatoider Arthritis, Glomerulonephritis, Lungenfibrose, Restenose, Alveolitis, Asthma, Atherosklerose, 
Psoriasis, dem Spat-Typ der Uberempfindlichkeitsreaktionen der Haut, entzundlicher Darmerkrankung, multipler 
Sklerose, Hirntrauma, Schlaganfall, Reperfusionstrauma, Ischamie, Herzinfarkt und TransplantatabstoBung. 
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Revendications 



1 . Utilisation d'un compose de formule (I) : 




4 



7 




(D 



dans iaquelie 

R 1 estchoisiindependamment parmi trifluoromethyle, alkyleen C^, halogeno, hydroxy, alcoxy en C^, alcanoyle 
en Ct.4, alcanoyloxy en C^, carboxy, trifluoromethoxy, amino, cyano, alkylamino en C^, dialkylamino en C^, 
alcanoylamino en C 1w4 , nitro, carbamoyie, alcoxycarbonyle en C^, thiol, alkylsulfanyle en C^, alkylsulfinyle en 
0^4, alkylsulfonyle en C^, sulfonamide carbamoylalkyle en C^, A/-(alkyle en C 1 . 4 )carbamoylalkyle en C 1-4> 
A/-(alkyle en C 1 . 4 ) 2 carbamoylalkyle en C^, hydroxyalkyle en C y4> alcoxy^ . 4 )-alkyle en C M , morpholino, pyr- 
rolidinyle, carboxyalkylamino en C^, R 3 et -OR 3 (ou R 3 est aryle eventuellement substitue ou un cycle heteroaryle 
a 5 ou 6 chaTnons eventuellement substitue) ; p est 0-4 et R 1 peut avoir les memes valeurs ou des valeurs diffe- 
rentes lorsque p est 2-4 a condition que Ton ne puisse pas choisir plus qu'un seul R 1 parmi le groupement amino, 
alkylamino en C^, dialkylamino en C^, morpholino et pyrrolidinyle ; 
T est de formule 



dans Iaquelie R 4 est choisi independamment parmi hydrogene ou alkyle en et m = 1-3 et R 4 peut avoir diffe- 
rentes valeurs lorsque m est 2 ou 3 ; 

X est C0 2 R 4 , SO3H, cyano, -S0 2 NHR 4 (ou R 4 est tel que defini ci-dessus), -S0 2 NHAr (ou Ar est un phenyle 
eventuellement substitue ou un cycle heteroaryle a 5 ou 6 chaTnons eventuellement substitue), -CONHR 5 (ou R 5 
est H, cyano, alkyle en C^, OH, -S0 2 -alkyle en C^, -S0 2 CF 3 , -S0 2 -phenyle, -(CHR 4 ) r -COOH, (ou r est 1-3 et 
R 4 (tel que defini ci-dessus) peut prendre differentes valeurs lorsque r est 2-3)), ou X est un groupement de formule 



-(CHR 4 ) m -, 



(II) 




ou X represente un groupement de formule (111) 
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R 4 

OH) 

dans iesquelles les groupements definis comme R 4 peuvent avoir des valeurs differentes dans la definition de R 4 
ci-dessus ; 

A est choisi parmi phenyle, naphtyle, furyle, pyridyle et thienyle ; 

R 2 est choisi independamment parmi trifluoromethyle, alkyle en C^, haiogeno, hydroxy, CF 3 0-, alcoxy en C^, 
alcanoyle en C^, alcanoyloxy en C^, amino, cyano, alkylamino en C UA , (alkyle en C^amino, alcanoylamino 
en 0^4, nitro, carboxy, carbamoyle, alcoxycarbonyle en C^, thiol, alkylsulfanyle en C U4 , alkylsulfinyle en C 1 4 , 
alkylsulfonyle en C U4 , sulfonamido, carbamoylalkyle en C U4 , A/-(alkyle en C 1 . 4 )carbamoylalkyle en C^, A/-(alkyle 
en C 1 . 4 ) 2 carbamoylalkyle en C^, hydroxyalkyle en C^, alcoxyfC^-alkyle en C Ml ou deux valeurs de R 2 en- 
semble peuvent former un radical divalent de formuie -0(CH 2 ) 1 _ 4 0- attache aux atomes de carbone adjacents sur 
le cycle A ; 

q est 0-4 et R 2 peut avoir les memes valeurs ou des valeurs differentes lorsque q est 2-4 ; 
Z est hydrogene, fluoro, chloro, bromo, iodo, methyle, trifluoromethyle, hydroxymethyle, acetyle, carboxycycloalk- 
yle en C 3 . 6 ou -(CHR 4 ) r -NR 6 R 7 (ou r est 0-2, R 6 et R 7 sont choisis independamment parmi H et alkyle en C-,.4 ou 
R 6 et R 7 ensemble avec I'azote auquel ils sont attaches forment un cycle non aromatique a 5 ou 6 chaTnons 
contenant eventuellement un heteroatome supplementaire choisi parmi O, N ou S) ; 

ou un sel ou un ester hydrolysable in vivo pharmaceutiquement acceptables de celui-ci ; dans la fabrication d'un 
medicament destine a antagoniser un effet medie par la MCP-1 chez un animal a sang chaud. 

Utilisation d'un compose de formuie (I), ou d'un sel ou d'un ester hydrolysable in vivo pharmaceutiquement ac- 
ceptables de celui-ci, tel que defini dans la revendication 1, dans la fabrication d'un medicament destine a etre 
utilise dans le traitement d'une maladie ou d'une affection medicale mediee par la MCP-1 et dans laquelle la 
maladie ou I'affection medicale est choisie parmi la polyarthrite rhumatoi'de, les nephrites glomerulars, la fibrose 
des poumons, la restenose, les alveolites, I'asthme, I'atherosclerose, le psoriasis, les reactions d'hypersensibilite 
de la peau du type retarde, les maladies inflammatoires de I'intestin, la sclerose en plaque, le traumatisme cerebral, 
I'accident vasculaire cerebral, les lesions de reperfusion, I'ischemie, I'infarctus du myocarde et le rejet du greffon. 

Utilisation d'un compose selon la revendication 1, caracterisee en ce que R 1 est choisi independamment parmi 
trifluoromethyle, alkyle en C 1-4l haiogeno, hydroxy, alcoxy en C U4 , alcanoyle en C M , alcanoyloxy en C^ 4 , amino, 
cyano, alkylamino en C U4i dialkylamino en C^, alcanoylamino en C U4i nitro, carbamoyle, alcoxycarbonyle en 
0^4, thiol, alkylsulfanyle en C^, alkylsulfinyle en C^ 4 , alkylsulfonyle en C^, sulfonamido, carbamoylalkyle en 
C Mi A/-(alkyle en C 1 4 )carbamoylalkyle en C v4 , A/-(alkyle en C 1 4 ) 2 carbamoylalkyle en C U4 , hydroxyalkyle en 
0^4, alcoxy (C 1 . 4 )-alkyle en C^ 4 , morpholino, pyrrolidinyle, carboxyalkylamino en C^, R 3 et -OR 3 (ou R 3 est un 
phenyle eventuellement substitue ou un cycle heteroaryle a 5 ou 6 chaTnons eventuellement substitue) ; p est 0-4 
et R 1 peut avoir les memes valeurs ou des valeurs differentes lorsque p est 2-4 a condition que Ton ne puisse pas 
choisir plus qu'un seul R 1 parmi le groupement amino, alkylamino en C^ 4 , dialkylamino en C^, morpholino et 
pyrrolidinyle ; Z est hydrogene, fluoro, chloro, bromo, iodo, methyle, trifluoromethyle, hydroxymethyle, carboxycy- 
cloalkyle 

en C 3 . 6 ou -(CHR 4 ) r -NR 6 R 7 (ou r est 0-2, R 6 et R 7 sont choisis independamment parmi H et alkyle en C V4 
ou R 6 et R 7 ensemble avec I'azote auquel ils sont attaches forment un cycle non aromatique a 5 ou 6 chaTnons 
contenant eventuellement un heteroatome supplementaire choisi parmi O, N ou S) ; et X, T, A, R 2 et q ont I'une 
quelconque des valeurs definies ci-dessus ; ou un sel ou un ester hydrolysable in vivo pharmaceutiquement ac- 
ceptables de celui-ci. 

Utilisation d'un compose selon la revendication 1 , caracterisee en ce que le compose de formuie I est un compose 
de formuie (I 1 ) : 
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dans laqueile 

R e est methoxy, fluoro, chloro, bromo, nitro, amino, phenoxy, trifluoromethyle, carboxy ou hydroxy ; 
x est 1 ou 2 a condition qu'il y ait au maximum un groupement methoxy ; 
X' est carboxy, -CONHS0 2 CF 3 , -CONHEt ou -CONHMe ; 
A' est phenyle ou thienyle ; 

R f est chloro, bromo, methyle, methoxy, nitro, trifluoromethyle ou trifluoromSthoxy ; 
y est 1 ou 2 ; 

T est hydrogene, methyle, bromo ou carboxycyclopropyle ; 
ou un sel ou un ester hydrolysable in vivo pharmaceutiquement acceptables de celui-ci. 

Utilisation d'un compose selon Tune quelconque des revendications pr6c£dentes, caracterisee en ce que A(R 2 ) q 
ou A'(R f ) y est 3-chlorophenyle, 4-chlorophenyle, 3-fluorophenyle, 4-fluorophenyle, 3-trifluoromethyl-phenyle, 
3,4-dichloroph6nyle ou 3,4-difluorophenyle. 

Utilisation d'un compose selon Tune quelconque des revendications prGcedentes, caracterisee en ce que X ou 

X' est carboxy. 

Compose de formule (A) : 




dans laqueile 

R a est 4-methoxy, 4-phenyle, 4-amino, 4-thi6n-2-yle, 5-chloro, 5-methoxy, 5-nitro, 5-bromo, 5-phenoxy, 
5-fluoro, 5-carboxymethylamino, 5-amino, 6-fluoro, 6-tri(luoromethyle, 6-nitro ou 6-ch!oro ; 
c est 0, 1 ou 2 a condition qu'il n'y ait pas plus d'un groupement methoxy ; 
W est hydrogene, bromo, methyle ou I'acide rrans-cyclopropyl-2-carboxylique; 
G est phenyle ou thien-2-yle ; 

lorsque G est phenyle, R b est 3-chloro, 3-trifluoromethyle, 3-nitro, 3-methoxy, 4-trifluorom6thyle, 4-trifluoro- 
methoxy ou 4-chloro ; 

lorsque G est thien-2-yle, R b est 5-chloro ; d est 1 ou 2 ; 
ou un sel ou un ester hydrolysable in vivo pharmaceutiquement acceptables de celui-ci. 

Compose" de formule (B) : 
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(B) 

dans laquelle X 2 est carboxy, -CONHS0 2 CH 3 ou -CONHS0 2 -phenyie ; Z 2 a Tune quelconque des significa- 
tions pour Z ou Z' dans Tune quelconque des revendications predecentes ; R w et R x sont independamment 
halogeno ; Rv est choisi independamment parmi I'une quelconque des significations pour R 1 ou R e dans Tune 
quelconque des revendications precedentes ; et t est 1 ou 2 ; ou un sel pharmaceutiquement acceptable de celui-ci. 

9. Compose de formule (I) tel que deTini dans la revendication 1 , caracterise en ce qu'il est choisi parmi : 

I'acide A/-(3,4-dichlorobenzyl)-5-nitroindole-2-carboxylique ; 

I'acide A/-(3-m&hylbenzyl)-5-nitroindole-2-carboxylique ; 

I'acide A/-(3-chlorobenzyl)-5-nitroindole-2-carboxylique ; 

I'acide 5-nitro-A/-(3-trifluorom6thylbenzyl)indole-2-carboxylique ; 

I'acide 5-fluoro-A/-(3-trifluoromethylbenzyl)indole-2-carboxylique ; 

I'acide 6-fluoro-A/-(3-trifluoromethylbenzyl)indole-2-carboxylique ; 

I'acide 3-bromo-N-(3-trifluoromethylbenzyl)indole-2-carboxylique ; 

I'acide A/-(3,4-dichlorobenzyl)-4-(thi6n-2-yl)indole-2-carboxylique ; 

I'acide A/-(3,4-dichlorobenzyl)-3-(trans-2-carboxycyclopropyl)indole-2-carboxylique ; 

I'acide 5-chloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylique ; 

I'acide 6-chloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylique ; 

I'acide AA(3,4-dichlorobenzyl)-4-m&hoxyindole-2-carboxylique ; 

I'acide 7-chloro-/V-(3,4-dichlorobenzyl)indole-2-carboxyiique ; 

I'acide A/-(3,4-dichlorobenzyl)indole-2,5-dicarboxylique ; 

I'acide A/-(3,4-dichlorobenzyl)-5-m6thylindole-2-carboxylique ; 

I'acide 5,6-dichloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylique ; 

I'acide A/-(3,4-dichlorobenzyl)-3-m§thylindole-2-carboxylique ; 

I'acide A/-(3,4-dichlorobenzyl)-4-hydroxyindole-2-carboxylique ; 

I'acide A/-(3 s 4-dichlorobenzyl)-5-trifluoromethylindole-2-carboxylique ; 

I'acide 4-chloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylique ; 

I'acide /V-(3,4-dichlorobenzyl)-4-fluoroindole-2-carboxylique ; 

I'acide A/-(3,4-dichlorobenzyl)-6-fluoroindole-2-carboxylique ; 

I'acide A/-(3,4-dichlorobenzyl)-7-fluoroindole-2-carboxylique ; 

I'acide 4-(3-aminophenyl)-A/-(3,4-dichlorobenzyl)indole-2-carboxylique ; 

I'acide A/-(3,4-dichlorobenzyl)-4-(thi6n-3-yl)indole-2-carboxylique ; 

I'acide A/- (3,4-dichlorobenzyl)-4-(2-pyridyl)indole-2-carboxylique ; 

I'acide A/-(3 s 4-dichlorobenzyl)-4-(3-pyridyl)indole-2-carboxylique ; 

I'acide 3-bromo-5-chloro-A/-(3,4-dichlorobenzyl)indole-2-carboxylique ; 

I'acide 3-chloro-A/-(3,4-dichlorobenzyl)-5-fluoroindole-2-carboxylique ; et 

I'acide 4-amino-A/-(3,4-dichlorobenzyl)indole-2-carboxylique ; ou un sel ou un ester hydrolysable in vivo phar- 
maceutiquement acceptables de celui-ci. 

10. Composition pharmaceutique, caracte>is£e en ce qu'elle comprend un compose selon I'une quelconque des 
revendications 7, 8 ou 9, ou un sel ou un ester hydrolysable in vivo pharmaceutiquement acceptables de celui-ci, 
conjointement avec un diluant ou un support pharmaceutiquement acceptable. 

11. Compose* de formule (I') 
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dans laquelle R e est methoxy, fluoro, chloro, bromo, nitro, amino, phenoxy, trifluoromethyie, carboxy ou hydroxy ; 
x est 1 ou 2 a condition qu'ii y ait au maximum un groupement methoxy ; X' est carboxy ; A' est phenyle; R f est 
chloro, bromo, methyle, methoxy, nitro, trifluoromethyie ou trifluoromethoxy ; y est 1 ou 2 ; Z' est hydrogene; ou 
un sel ou un ester hydrolysable in vivo pharmaceutiquement acceptabies de celui-ci, mais a I'exclusion de I'acide 
5-bromo-1 -[(4-nitrophenyi)methyl]-1 H-indole-2-carboxylique et ses esters ethyliques et benzyliques et Tester ethy- 
lique de I'acide 5-methoxy-l-[2-(nitrophenyl)methyl]-1H-indole-2-carboxylique. 

1 2. Compose de formule I tel que defini dans la revendication 1 , caracterise en ce que R 1 est choisi independamment 
parmi trifluoromethyie, alkyle en C M , halogeno, hydroxy, alcoxy en C Ml alcanoyle en C^, alcanoyloxy en C 1-4l 
amino, cyano, alkylaminoen C UA , dialkylaminoen C 1 . 4 ,alcanoylaminoen C 1u j, nitro, carbamoyle, alcoxycarbonyle 
en C Ml thiol, alkylsulfanyle en C 14 , alkylsulfinyle en C 1-4l alkylsulfonyle en C^, sulfonamido, carbamoylalkyle 
en C 1>4l A/-(alkyle en C^carbamoylalkyle en C 1wt , A/-(alkyle en C M ) 2 carbamoylalkyle en C^, hydroxyalkyle en 
C U4i alcoxyfC^-alkyle en C^, morpholino, pyrrolidinyle, carboxyalkylamino en C^, R 3 et -OR 3 (ou R 3 est un 
ph<§nyie eventuellement substitue ou un cycle h6teroaryle a 5 ou 6 chamons 6ventuellement substitue) ; 

p est 1 ou 2 et R 1 peut avoir les memes valeurs ou des valeurs differentes lorsque p est 2 a condition que Ton ne 
puisse pas choisir plus qu'un seul R 1 parmi le groupement amino, alkylamino en C^, dialkylamino en C y _ A , mor- 
pholino et pyrrolidinyle ; 

2 est hydrogene ; X est carboxy ; T est -CH 2 -; A est phenyle ; R 2 est choisi independamment parmi chloro, bromo, 
methyle, methoxy, nitro, trifluoromethyie et trifluoromethoxy ; q est 2 ; les positions ortho a T sur le cycle phenyle 
A sont non sustituees ; et la position 7 du cycle indole est non substitute ; ou un sel ou un ester hydrolysable in 
vivo pharmaceutiquement acceptabies de ceiui-ci. 

1 3. Composition pharmaceutique, caracterisee en ce qu'elle comprend un compose seion la revendication 11 ou 1 2, 
ou un sel ou un ester hydrolysable in vivo pharmaceutiquement acceptabies de celui-ci, conjointement avec un 
diluant ou un support pharmaceutiquement acceptable. 

14. Compose selon la revendication 7, 8, 9, 11 ou 12, destine a etre utilise comme medicament. 

15. Utilisation d'un compost selon la revendication 11 ou 12, ou d'un sel ou d'un ester hydrolysable in vivo pharma- 
ceutiquement acceptabies de celui-ci, dans la fabrication d'un medicament destine a antagoniser un effet medie 
par la MCP-1 chez un animal a sang chaud. 

16. Utilisation d'un compost selon la revendication 11 ou 12, ou d'un sel ou d'un ester hydrolysable in vivo pharma- 
ceutiquement acceptabies de celui-ci, dans la fabrication d'un medicament destine a etre utilise dans le traitement 
d'une maladie ou d'une affection medicate mtdite par la MCP-1 et dans laquelle la maladie ou I'affection medicate 
est choisie parmi la polyarthrite rhumatolde, les nephrites glomerulaires, la fibrose des poumons, la restenose, 
les alveolites, I'asthme, I'atherosclerose, le psoriasis, les reactions d'hypersensibilite de la peau du type retarde, 
les maladies inflammatoires de Pintestin, la sclerose en plaque, le traumatisme cerebral, {'accident vasculaire 
cerebral, les lesions de reperfusion, Tischemie, I'infarctus du myocarde et le rejet du greffon. 
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